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but here is one worry you can avoid 


‘The unhappy discovery that Fido has ruined 
your hat is no more disturbing than that first 
chassis rattle, which is a blow to the pride in 
your car. 

Chassis squeaks and noises telegraph a warn- 
ing story that may mean worn steering crank 
bearings, tie rods and king pins. 

You need a chassis lubricant that will stick 
to its job at those vital points which receive 
literally tons of road shocks in every mile. 

Marfak is that lubricant. It’s a special blend 
of heavy-bodied oils. It’s cohesive and ad- 
hesive. It outlasts ordinary grease. 

When you get a “Marfak job” you get 


‘Texaco’s 40-Point Chassis Lubrication Service. 
Every point is covered by an expert trained in 
a special Texaco lubrication school. 

ve your lubrication worries where you 
see this sign: “Let Us Marfak Your Car.” At 
Texaco and other good dealers everywhere. 


TUNE IN FRED ALLEN 


Texaco Dealers invite you to enjoy 
Fred Allen in the full-hour program of 
the TEXACO STAR THEATRE... with 
Kenny Baker, Al Goodman's Orchestra 
and a great cast. Every Wednesday 
Night. Columbia Network. 9:00 E.S.T., 8:00 C.S.T. 
10:00 M. S.T., 9:00 P.S.T. 


TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 


We took a honey of an engine 
and ADDED Fluid Drive ! 


5 
See whil a 
Flbucd Te / 
mates ! 
CHRYSLER engineers might have said, “We've 
got the greatest engine in history in our 
new Spitfire. It’s got thrills enough for any- 
body.” But what they did do was to take that 


power-packed honey of an engine... and add 
Fluid Drive to it! 


‘They knew that there is no substitute for 
Fluid Drive! They knew 
that Fluid Driveand Vaca- 4 
matic transmission could J 
add factors of smoothness, 
economy, driving ease 


BE MODERN 
WITH FLUID DRIVE 
‘ond Vecomatic Transmission 
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and thrills beyond anything thar could be 
put inside an engine. 


The result is the greatest combination of 
engine and drive that the motoring world 
has yet seen. 


You can drive for hours without touch- 
ing clutch or gearshift. Glide up to traffic 
lights... put on the brake... stand still 
without touching clutch or gear lever... 
then slip away again simply by touching 
the throttle! Vacamatic transmission gives 
you the power you want when you want it. 


Don't you owe it to yourself to try this 

before you drive any new car? Frankly, we 

don't see how you could possibly 

buy a new car without it! Your 
Chrysler dealer invites you! 


‘Tune in on Major Bowes, CBS, Thursdays, 
9 to 10 P. M., Eastern Standard Time 


SPITFIRE ENGINES 


with MULTIPLE~ | 
ors | 
set CARBURET j 


POPULAR SCIENCE 


FOUNDED 1872 


MONTHLY 


VOL. 138 NO.S 


Mechanics & Handicraft 


THE NEWS PICTURE MAGAZINE 


OF si 


ICE AND INDUSTRY 


CONTENTS /¢ may, 1941 


News 


Laboratory for Young Scientists. 


First All-Diesel Freight Engin: 
Protecting Homes from Air Attack... 77 


Home and Workshof 


First Aid for Typewriters... 
Basement_R¢ 


What a Tate ‘Looks For in a Print 
Make-Up for Home Movi 


Departments 


Our Readers Say—. 


Here’s My Story. 
Un-Natural History .. 


New Household Appliances. 
Radio Department .... 


LIEUT. COL. A. M. PRENTISS, 


author of “How Homes Can Be Pro- 


ince, except 
Staff Corps. 
His book, “Chemicals in War” is a 
standard work, In 1936 he visited eight 
European countries, where he gath- 
ered information on civil air defense. 


EDITOR « + + © + + Charles McLendon 
MANAGING EDITOR « George H. Waltz, Jr. 
HOME WORKSHOP EDITOR + Arthur Wakeling 
ASSOCIATES: Carsten Grande, Art Editor: 
Fred 0. Newman, News; William Morris, 
Photography; Schuyler Van Duyne, Automo- 
win Te 


POPULAR SCIENCE 


in cowl —an exclusive Body by 
Fisher feature. 


2 Felt deadener comented to 
dash backed by insulator of jute 
‘ond fibre board. 
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fol 


3 know the all-weather advantages of 
No Draft Ventilation. But 
of features the new Body by F 
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6 Trunk walls ond wheel hous- 
ings insulated with spray-on 
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permanently to curved surfac 
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Answers to questions that will help 
you save money—facts about plan- 
ning, financing, building, buying, etc. 


Do you want to know how to own a home, how 
to be sure about the steps you take toward home 
‘ownership whether you buy or build? This 120- 
page book will guide you in avoiding mistakes 
and in saving money. 

“How to Have the Home You Want” gives 
you sound advice on selecting property and 
neighborhood—facts about budgeting and 
financing—ideas on planning kitchens, bath- 
rooms, other rooms—tips about equipment and 
decoration, Building authorities—editors, 
writers, architects, builders—say “probably the 
finest book ever prepared to help families buy 
or build homes wisely.”” 

“How to Have the Home You Want" tells 
you about research in home construction—how 
the United States Gypsum Company has de- 
veloped better, safer building materials to gi 
your home added fire protection and comfort. 


GET THIS 120-PAGE BOOK 
NOW Aik your local lumber 
or building material dealer or 
mail the coupon with 10€ to 
corer mailing or handling. 


UNITED STATES GYPSUM COMPANY 
Dept. PS-5, 300 W. Adams 

Please send me “How 
enclose 1c (coin oF star 


ops 


building material 
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meterssion tarttond “mosque. 
Champions give the tame dependable performance 


Today the quality and condition of your spark 
Plugs establish to a greater degree than ever 
fore the performance and economy you get 
from your engine. 
Champion’s Sillment *seal not only prevents gas 
or compression leakage which causes overheating, 
and results in rough, uneven engine performance, 
but in so doing assures that smooth, economi 


engine performance which the maker built into it. 


Check up on your spark plugs at regular inter- 

vals and replace them every 10,000 
miles with Champions —the spark 
plugs champions use—for maxi- 
mum performance and economy. 


ther spark plugs have the patented 

7 iment_seal) which keeps Champion 

7) Spark Plags permanently free from crou- 

*  blesome gas or compression leakage 
common to ordinary spark plugs. 


Youre always ahead with Chapypion | 


6 Please mention Porutan Sctexce Moxtuty whem writing to advertisers. 


Contends rcournsser 
Craftwarh 


‘Wall B Turned in One Pi 1 
Bud Vase Shaped Like Treble Clef.. 171 
Novel Kitchen Memo Holder........ 172 


Stand for Pottery Ash Tray. 


173 
Fly Swatters of Tooled Leathe 174 
Cake Server or Cocktail Tray. 178 


Home Building 


Medicine Cabinet Contest Winners... 146 


Proper Care of House Screens...... 149 
New Removable Window Sash. 152 
Flexible Asbestos Wall Board 152 

153 


Modern Two-Way Window Ventilator 
$: lanning Cé 


Miscellaneous 


Machine Cleans Twist-Pile Rugs... 153 
Gas Range Has Extensible Top.... 168 
* 168 

168 

168 


Indented Shaker Mixes Thoroughly... 168 
Lapboard Holds Sewing Supplies... 

Window-Type Air Conditioner 
Device Lifte and Tums Rasste 


Fun with Photochemistry. . 


New Shop Ideas 


Mechanic's Rolling Tool Box. 
Base for Flexible-Shaft Tool. 


Vibrationless Motor Mount 81 


Quick Way to Widen a Crack 181 
The_ ing. . 182 
Forming Loops on Stranded Wire... 192 
Block Grips BX for Sawing......... 192 
Cutting Metal Disks on a Jig Saw.. 223 
How to Tap Aluminum Alloys...... 223 
Preparing Rubber for Patching..... 223 
Outdoors 

Cruising Sailboat, Part IIT.......... 184 
: eet 


POPULAR SCIENCE 


Masse you've learned that only with proper 
training can you hope to get ahead on your job — 
maybe you've often said, “Some day I'll take an I. C. S. 
Course, and really amount to something!” —but because 
of the draft, you’ve decided to put it off. Don’t do it! 

If you're drafted, you'll be encouraged to continue 
your I. C. S. studies — for the U. S. Army, like business 
and industry, needs trained men—and pays them well! 
Furthermore, you will have real training by the time 
your term of enlistment is over, and you'll be ready to 
step into a bigger, better-paying job than you have now. 

Figure it out for yourself — training pays in peace- 
time or war-time, in army or civilian life. Mail this 
coupon right now for information on low-cost I. C. S. 
Courses in your line of work. The I. C. S. Limited is 
headed for Success — climb on! 


INTERNATIONAL CORRESPONDENCE SCHOOLS @@RTT MT TT 


CELEBRATE 5O YEARS OF SERVICE TO AMBITIOUS AMERICANS 


BOX 7612-K, SCRANTON, PENNA. 
4 Without cost or obligation, please send me a copy of your booklet, “Who Wins and ie 
Why,” and full particulars about the course before which I have marked X 


TECHNICAL AND INDUSTRIAL COURSES 
Air Brake (Cotton Manufacturing 2 IRB Section Foreman, 


Steam Electr Cseeat Baginee 


Steam Fitting 
afin 


H Welding, Pectrie and Gas 
B Woctest Masufactaring 


BUSINESS COURSES 


1D Foremansi 
French» Grade School 
High Sehogl Ci Tuuwereting 
B lettedne Stow Core 
5 Manscine Men st Work 


Spanish 


O Teg Room anid Cafeteria 
“Suneageatent, Covering 


StAL 5 . 
Canadian residents send coupon. in, Iniernational Correapandence Schools Osnodian, Limited, \ionirecl, Conada 
‘Britioh renidonte send coupon t0'1. ©. Sy 31 Rinomeay, London, W: 0. 8, Baoland 
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LOST! 


— PIPE oo 


o o 


bce they try BOND STREET—the truly 
aromatic blend—most hard-to-please pipe 
smokers are set for life! That applies to a 
high percentage of Cram: smokers, 
‘Yet—by applying that figure to readers 
of this magazine—we know there are 
58,279 pipe smokers who still have this 
delaatal Sosorecg wo takes Thats why 
we urge you to try it, 
BOND STREET is rich-tasting —bite- 
free—leaves no pipe odor in the room. It 
contains a rare aromatic tobacco not hitherto 
used in a popular priced mixture. Even the 
ladies like its aroma! 
Buy a tin—today! 


GENEROUS SIZE 
POCKET TIN 


A Product of Philip Morris | 
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‘OR a chicken a road is an obstacle 

to be crossed, but for a man it is a 
means for overcoming the obstacles 
of time and distance that tie him to 
one spot. 

Ic is no accident that the roads that 
crisscross America form the greatest 
highway system in the world, that 
they carry more vehicles than’ those 
of any other nation. The roads are 
there because Americans are an ad- 
venturous people, seeking distant hori- 
zons and far places, ‘They are there 
because America is 2 great continent 
with distances spanning one-cighth of 
the globe. They are there because no 
American is ‘content to be less, to do 
less, to have less, for himself or for his 
family, than any other man. 

But none of these things alone could 
have built those millions of miles of 


“What's a Road For?”’ 


jg 


roads nor have put millions of auto- 
mobiles upon them, The roads and the 
automobiles are there because American 
industry, interpreting the needs of a 

‘ople and giving them shape and 
oem, made: possible roads hak the 
people could afford to build and main- 
tain, automobiles that the people 
could afford to buy and run. 


For more than 60 years General Elec- 
tric engincers, scientists, and work- 
men have helped American industry 
to satisfy the needs of this restless, 
robust, growing, active America, In 
creating More Goods for More People 
at Less Cost, they have made the dreams 
of fathers and mothers come true for 
America's sons and daughters. America 
lives better, through better things 
for living. General Electric Company, 
Schenectady, N. Y. 
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Coming Next Month— 


SUBMARINES are not like other warships, 
which must either outfight or outrun their 
enemies. How they 
and dodge the shattering depth charges is told 
by Rear Admiral Yates Stirling, leading naval 
authority, in an article that explains why these 
relatively inexpensive vessels are the trump 
card of the weaker sea power in any conflict. 


RAY MILLHOLLAND knows machine tools 
and machine-shop work as well as his fiction: 
character “Blue Chip Haggerty,” whose ex- 
periences entertain millions of magazine rea 
ers. In “Charge of the Iron Brigade” he tells 
of the vital part that the machine-tool in- 
dustry plays in our defense program and how 
it is meeting its gigantic task, 


PICNICS WITHOUT ANTS are the reward 
of building an outdoor fireplace. Whether you 
are planning an elaborate open-air range or 
just something that will cook a hamburger, 
you will find some valuable tips in an article 
which not only takes you through the construc- 
tion stage but launches you as an al fresco 
chef with advice on fuels, cooking tools, and 
culinary short cuts. 


HICKMAN POWELL continues his story of 
the making of an American pursuit pilot, begun 
in this issue. Having taken you past the tran- 
sition from a trainer to a fighter plane, he now 
initiates you into the fine art of dogfighting. 
After reading it, you'll have an even greater 
admiration for the youngsters who man our 
fast, hard-hitting P-40's. 


STOP-AND-GO CHEMICALS that speed up 
or retard the activity of plants are among the 
test and most amazing achievements of sci- 
ence. How these discoveries and developments 
are giving man new control over farm and 
garden crops is told in “Miracles of the Plant 
Chemist.” 


FIR PLYWOOD and knotty pine can now be 
finished in beautiful, even colors suited to the 
most exacting standards of craftsmans! 
Home-workshop fans will want to know about 
the new products that make this possible, and 
how they are applied. Ralph G. Waring tells 
you how to put fir plywood and knotty pine 
among the materials available for your finest 
work. 
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Oxide Coating 
Cleaning is possible 


Oxide coating,—a residue of 
combustion, which collects on 
spark plug insulacors,—is an elec- 
trical conductor when hot. 
When the engineis pulling hard, 
or turning at high speed, the 
temperature of the coating is 
high, and its conductivity at a 
peak. 


Under these conditions, the 
spark plugs misfire because the 
oxide coating intermittently 
short circuits the current, and 
the fuel charges in the cylinder 
are not fired. The misfiring elim- 
inates the heat source, and the 
temperature drops,—the oxide 
cools,—and the plug starts firing 
again. 


“Jack-Knife Cleaning” Won't Do 

‘Oxide coating (see pictures 1 and 
2) cannot be scraped away. It 
adheres too tightly to the spark 
plug insulator. Yet, if not re- 
moved at 4,000 mile intervals, 
it can result in a loss of power 


mM 
equipment th 
eS 


AC SPARK PLUG DIVISION © General Motors Corpor 
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Oxide Coating 


Cleaning still possible 


as preat as 21% and a gas waste 
as high as one gallon in tea. 

Registered AC Spark Plug Clean- 
ing Stations (there are 60,000 
of them) were established and 
equipped by AC because of ox- 


ide coating. They use a special 
ACcleaning machine which com- 
pletely removes this coating in 
afew seconds. AtSca plug, their 
service is a real economy. 


Remedy for Worn or Blistered Plugs 
Of course, there comes a time 


j 


ndard facto 


any other make of spark plugs 


: 
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BLISTERED 
Oxide Coating 
Too late for cleaning 


when plugs are too blistered, as 
in picture 3, or too worn for 
further good performance. Usu- 
ally this is around the 10,000 
mile mark. Such plugs should 
be replaced to be sure of peak 
performance, best fuel mileage, 


and easy starting. / 


The 
QUALITY 
Spark Plug /ac 


SPARK 
PLUGS 


ion © FLINT, MICHIGAN 
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Ss, CIENTISTS of the University of Chicago Medical School 
have succeeded in killing bacteria both by spraying them into a 
mist of propylene glycol, and by spraying the mist onto the bac- 
teria. They hope next to show that the technique will stop the 
spread of diseases like influenza and colds in crowded places, The 
mist is odorless and unnoticeable, and retains its effectiveness for 


at least an hour and a half, 


Taz BIGGEST OVEN-BAKING JOB in history is under way 
at a White River Valley, Wash., flood-control dam. Three huge 
oil burners will heat three drums of earth, which will be packed 
into the core of the dam. All together, 425,000 cubic yards of 
earth must have its moisture reduced to ten percent, at a cost of 
$300,000 for fuel oil alone. A special tent will cover the construc- 
tion area to keep the earth dry after baking. 


Nooo MATTER WHETHER ALCOHOL makes you high- 
spirited and talkative, or sullen and combative, inhalations of pure 
gasoline vapors will do the same thing, Dr. A. C. Cornsweet, 
psycho-physiologist of the University of North Carolina, tried it 
on himself, and found that to inhale either gasoline or alcohol pro- 
duced similar symptoms. He isn’t sure how gasoline vapors com- 
pare with alcohol in liquid form, however; he will have to try 
further experiments, 


Sis HAY TOO WET TO PUT IN THE BARN? Can the 
corn be cut and shocked? Any question regarding the amount of 
moisture in forage and grain crops may now be settled in twenty 
minutes, Robert Q. Parks, 25-year-old instructor in agronomy’ at 
Ohio State University, has invented a device which gives a direct 
reading of the moisture content of any crop. A chemical, calcium 
carbide, is added to a sample of the plant tissue, and the loss of 
weight produced by the reaction is then measured. The device is 
described as within the price range of any farmer, extremely sim- 
ple in its operation, and capable of being operated from a fence 
post. The University’s Research Foundation will license its 
manufacture. 


Fave YEARS OF EXPERIMENTATION at Georgia Tech have 
produced the decorticator, which may revive the flax industry as 
Eli Whitney's gin revolutionized cotton growing. ‘The machine 
removes the wood from flax fiber, and chops the fibers in uniform 
lengths which can be spun with machinery now used in cotton 
mills. O. C. Falkovitch and Dan Smith now have the device in 
the final stages of development. If successful, it will eliminate the 
slow, unsatisfactory process of “retting,” or soaking flax straw: in 
water until the woody portion decomposes. 
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Have you come 


to this point? 


Once in almost every man’s life there comes the time when he real- 
izes, with the suddenness of a lightning flash, that he isn’t getting 


anywhere . 


that, while time is flying, he is standing still, in a 


business way... with no promotions and a stationary income... 
and that all the while he is growing older, and older, and OLDER. 


He may even realize that his failure is due to 
his lack of special ability, but—if he is like all 
too many men, he does nothing about it, 
accepts the whole picture as inevitable, per- 
haps feelsa bit bitter about it, and goes on down. 

But—if he has the right metal in him—he'll 
do what thousands of others have done in the 
last thirty-three years—men who found them- 
selves going round and round in a back eddy 
—he'll begin at once to qualify himself for a 
better position (and for still bigger and better 
positions) by getting special training in his 
spare time at home, 


That’s the LaSalle way... 


«++ learn while you earn 


and almost inevitably, you'll get more and more 
money because you'll be worth more and more. 

Dramatic life stories . . . stranger, many of 
them, than fiction . . . aré told in thousands of 
letters in our files—of men climbing from the 


LASALLE Extension University 


A Correspondence Institution 


NOTE: If you are undecided aa to the field which 
Opportunity, write uaa briet outline of yous business 


om, and we will gladly advise you without obligating you. 
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ssse++ Present Position... 


ranks of common labor to financial indepen- 
dence or professional ranking . . . of thousands 
lifting themselves from dead-end jobs of hope- 
lessness to the path of rapid promotion and 
bigger money. 

Right now... today... this very minute... 
there are thousands of well-paying openings for 
the men qualified to fill them; for there is a 
definite shortage of highly-trained men—the 
kind that know what to do and how and when 
to do it. 

During the next ten years, this shortage will 
be even greater—due to rearmament, industrial 
expansion, and the absence of many men in 
military service. 

NOW is the time for YOU to act... to say 
good-bye forever to discouragement, to a fixed 
low income, to your many money disappoint- 
ments . . . by checking and mailing the coupon 
below. What it brings to you will cost you only 
a postage stamp, but it has been worth a fortune 
to thousands and CAN be to YOU. 


Dept. 583-R 
CHICAGO 
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How Did Robin Hood Get Along 
Without Knowing Calculus? 


As AN archery fan of long standing, T 
would like to know whether it is possible to 
calculate the speed of 
a shaft from a bow of 
given physical char- 
acteristics such as 
length, cross section 
and rate of taper of 
limbs, density, elastici- 
ty, ete. Does the draw 
and force required fol- 
low Hookes’ law? 
From calculus I got 
the idea that there 
must be a certain 
cross section (round, 
oval, or otherwise) and 
rate of taper of limbs which would yield the 
greatest speed for a given volume of ma- 
terial. Is this so?—J. S,, Corona, N. ¥. 


Perfect(ly Useless) Vacuum 
Is Easy To Produce 


‘Tue subject of producing a perfect vacuum 
frequently goes the rounds. I would like to 
present my Grand Scheme for doing it. 
Usually you start off with a suitable vessel 
or container and proceed to evacuate the air 
that’s in it with pumps and things. But not 
me. I'd do it this way: Bore a straight hole 
through a metal block, like the cylinder in 
‘an auto engine block. Fit a piston or plug 
in the hole. Superfinish the top of the piston 
and block to a perfectly flat, smooth sui 
Next slide a smooth, 
flat, heavy plate onto 
the block to cover the 
piston and bolt this 
fast. Then move the 
piston down a distance 
(against external air 
pressure) and hold it 
there. A space is thus 
created which, if the 
piston fits closely 
enough, is airless. Al- 
most any size vacuum 
could thus be made. 
The only trouble is, 
how the heck could you make any practical 
use of it after you made it? I dunno!— 
A. V., New York City. 


Gus Says: No, Thank You, 
Cars Are Cranky Enough 


‘Witt about a model- 
airplane section? Let 
Gus Wilson do a little 
trouble-shooting on 
gas-model motors and 
straighten out some of 
the “bugs” that drive 
modelers nuts. You 
told how many fellows 
are interested in 
models, so how about 
a few pages for them 
every month? And 
tell why gas models go 
straight up and come straight down.—R. F., 
Chicago, Ill. 


His Long-Intended Complaint 
Turned into a “Love Letter’’ 


Froat time to time, since I started reading 
your magazine in 1938, I have thought of 
writing to you with 
some complaint or 
other. Then whenever 
I sat down to write, I 
found that somebody 
else had already ex- 
pressed my thoughts, 
Ironically enough, thii 
letter I am finally 
writing turns out to 
be almost a love letter, 
your magazine having 
improved so much in 
my estimation. First 
of all, I want to thank 
you for your homemade “audio telegraph,” 
which I am going to attempt to build with 
the help of a friend. Then I come to your 
photography section, which is swell. The 
only improvement I can ask for in that is to 
make it larger—A. A, New York City. 


Our Home-Planning Contest 
Gets a Pat on the Back 


I wisit to congratulate you on the Home 
Planning Contest anounced in the February 
issue. This is without a doubt the finest, 
most constructive thing that has ever been 
done by any publication. I have been plan- 
ning a home for years and intend to have 
a go at that first prize. My guess is that 
you'll be surprised at the number of people 
who will compete; and, I'll bet there'll be 
some mighty fine ideas submitted—A. B. R., 
Philadelphia, Pa, 
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HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civiliza- 
tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 

Today it is known that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times. 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achiever 
ment and happiness that you desire? If not, it is your duty to youre 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every+ 
‘one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a re- 
ligious organization) will send you A ‘Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the isi laws of life. 
Use the coupon, and obtain your complimentary copy. 


A SECRET METHOD FOR 
THE MASTERY OF LIFE 


AMENHOTEP IV 
Founder of Egypt's 
Myatery Schools 


Use this 
coupon for 
FREE 

copy of book 


San Jote, California 


Please send free copy of Sealed Book, 
which T shall read as directed. 


he ene = 
The ROSICRUCIANS ADDRESS. 
SAN JOSE (astorc) CALIFORNIA | crry. 
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@ mositcLoss— 


It’s double-acting—cleans and pol- 
ishes. Rapid-acting solvents quickly 
remove grease, grime, and traffic film. 


Back comes the original color and lus- 
tre of the finish. Just a few minutes, 
and your car looks fine. 


@ mosit uPPERLUBE— 


Contains complex alba 

compounds—the oiliness 

elements of the richest 

petroleums. Reaches we 

er cylinders as a mis 

Pe rodncos an adsorbed 

film onthe metalsurfaces 

= which guards against 

scuffing and undue wear at starting, 

and at other times when the regular 
oil supply may be inadequate. 


Bay Where You Buy 
‘Mobiloil or M 


SPECIALTIES 


Mobilgloss » Mobil Stop-Leak » Mobil Radiator Flush 
‘Mobil Hydrotone - Mobil Handy Oil - Mobil Uppertube 
‘Mobil Window Spray » Mobilwax - Mobil Spot Remover 


BY THE MAKERS OF MOBILOIL 
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Here’s One That Will Put 
Droplets on Your Brow 


Here is a problem that might interest some 
of the readers of “Our Readers Say”: If 
there are two droplets in a drop and three 

drips in a droplet; if 
there are four driplets 
in a drip and five 
sprinklets in a driplet; 
if there are six 
sprinklets in a sprinkle 
and seven dewlets in 
a sprinklet; if there 
are fifteen ‘foglets in 
@ dewlet; how many 
foglets are there in a 
drop? The way I 
figured, there are 12,- 
600 fogiets in a drop; 
I am fairly sure this 
answer is not right, though it might possibly 
be—R. H., Portland, Ore. 


TOO MANY, DAGUNNIT? 
de 


He’s Keen for an Article 
on Razor Honing 


A coop article for 
your magazine would 
Bethe do's and don't's  @atimoucirr ony 
of honing and strop- 
orig a: coalpats tunes ; 

At least, I would cer- Z 
tainly like to know 
how.—W. H. H., Roa- 

noke, Va. 


We suggest that W. 
H. H. get his favorite 
barber to give him a 
lesson in razor sharp- 
ening.—Ed. 


If You MUST Be Formal, 
You Can Wear That Tie 


Operators of shop machines needn't re- 
move their ties as F. A,, of Dunmore, Pa, 
warns. I attend a shop class in high school 
and the safety rules given me state that the 
tie should be tucked securely into the 
operator's belt. It is not necessary to re- 
move it. However, F. A.'s letter was interest- 
ing just the same—L. H., New York City. 
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OCnecision-Ceul!” HOMES 


DESIGNED BY ENGINEERS 


STAY “NEW” LONGER 


READY FOR OCCUPANCY 


NONE FASTER NONE BETTER! 


Corona Speedline portable typewriters repre 
sent the outstanding values, dollar for dollar, 
among portables. All have famous Floating 
Shift—standard key boards, and many other 
features that make typing easier and faster. 
See your dealer for free home trial. 
MAIL COUPON TODAY!————— 
LC Smith & Corona Typewriters Inc Desk 3 

THUR, Washington Sireet, Syracuse, N.Y. 


| | 

hegre hm 
| Geeithuseated Bookie. H 
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L 
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Please ment 
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‘Your Precision-Built Home is your home—built to your 
specifications—any size, any type. You work with your 
own architect—or from our architect-designed plans. 
In appearance, your finished home looks justas it would 
if built by ordinary construction. 


Bat all the way through, there are important and 
highly desirable diferences. Every joint is 
machine-perfect. Your walls and ceil 
ently crackbroof. Your home is doubl: 
in Summer, warmer in Winter; your heating bills are 
reduced 25%. Homasote means a quiet house; 
material has a strong sound-deadening effect. Homasote 
is the oldest and strongest insulating board on the 
market; weatherproof and permanently moistureproof. 


sightly batten strips. You enjoy the 
pre-fabrication, yet your home is 
jual home, You employ local 
materials bought from your local lumber dealer. 
home is eligible for F.H.A. Insured Mortgage Los 
$4,000,000 of architect-desizned Precisio 
Homes have already been erected. Without ob 
te today for Bulletin No. 
this new and finer, engineer 
home. HOMASOTE COMPANY 


', Trenton, N, J. 


Weatherproof 


Pie MAZOTE 


Lnsudating and et ulicling Board 
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give this most | 

appropriate graduation gift 
rps handy, desksize dictionary, containing all the 

most commonly used words, is not only a quick- 
reference authority on the spelling, pronunciation, 
meaning and use of words, but also an invaluable 
checking source for facts. 110,000 entri 1,800 illus- 
trations; 1,300 pages; $3.50 fo $8.50, depending on 
bindings. Purchase of your bookdealer, or from the pub- 
lishers. Write for New Quiz and Picture Game—Free. 
G.&C. MERRIAMCO., 665 Federal St., Springfield, Mi 


THE BEST HANDY-SIZED DICTIONARY 
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Buus THIS MODERN BEDHEAD! 


FREE PLANS 
and Working Drawings 


To rms bedhead just add box springs and 
‘mattress or a studio couch, and you have the 
latest in sleeping luxury. You can build the 
bedhead yours rd and cabi- 
nets for books, 

For utmost in durability, beauty and econ- 
omy, use 4," Tempered Presdwood,* the 
Masonite* wood-fibre hardboard. This marble- 
smooth board is grainless, moisture-resisting 
and cannot splinter to tear bed-linen. Properly 
used, it will not warp, chip, split or pes ag 

Your Masonite dealer has a display feature 
ing special sized pieces of Tempered Presd- 
wood at very reasonable prices. Masonite 
Corporation will be glad to send free plans 
and working drawings for the bedhead for 
use wi le, double or twin beds, or studio 
couches. Mail the coupon below. 


“Trade-murt Rea. U8, Pat 
‘products marketed 


. TEMPERED 
me PRESDWOOD 
+ THE WONDER WOOD OF A THOUSAND USES 
‘Sold by Lumber Dealers Everywhere 


«MASONITE CORPORATION, Dept. PS-5 
111 W. Washington St., Chicago, 


+ pRlease send ras plans for the Masonite Bedhead 
nd ruse sample of Masonite Tempered Presdwood, 
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READERS SAY: 


Wanted: A Practical Use for 
Waste Venetian-Blind Slats 


Wun working in the Venetian-blind in- 
dustry, I have seen literally millions of lineal 
feet of painted slats thrown away. In mak- 
ing a blind, at least 
two extra slats are 
added to allow for re- 
jects, and are after- 
wards discarded; it 
does not pay to use 
them again in blinds, 
because of the difficul- 
ty of matching colors 
and sizes. The slats 
are %" thick, 2%” 
wide, and from 10” to 
40” long. Perhaps one 
of your readers can 
suggest some practical 
use to which these slats could be put— 
J. L. Z, New York City. 


WELL, 1 CAN USE 


Here’s News! A Movie Actor 
Actually Reloads His Gun 


W. P. O., of Port Angeles, Wash., says that 
he has never seen an actor in a western 
movie reloading his gun. 7 have, and I would 
like to suggest that he see “The Westerner,” 
in which Gary Cooper is plainly seen loading 
his gun during the gun battle in the theater 
with Judge Roy Bean. Such realism should 
prove interesting to W. P. O., as it did to m« 
—wW. J. D., Rochester, N. ¥. 


He Doesn’t Find a Headache 
in a Tankful of Problems 


As an avid reader for 12 years, with an 
even gross of your invaluable issues, I fre- 
quently try the problems sent in by readers. 
I must be just the opposite of J. M., because 
these problems have 
never yet given me a 
nervous breakdown or 
even a headache. 
H.J.A. Jr’s little prob- 
lem about the tank 
took about three min- 
utes of solving and 
five minutes of won- 
dering what I did 
wrong to make it so 
easy. I got 4.285714 
minutes or, to be more 
exact, 42/7 minutes, 
which H.J.A. Jr, can 
carry out to as many decimal places as he 
wishes. Many thanks for an excellent maga- 
zine. I hope I can be with you for many 
more dozens of years.—W. R. S., Princeton, 
N. J. 


(Owe IT ALL To 
00 O10 PS. ME 
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she does the rhumba on the neon 


One night, not long ago, a new dancer ap- 
peared on New York's Broadway. Crowds 
gathered, and laughed, and applauded. 
She was the newest creation of Douglas 
Leigh, outdoor sign king famous for his neon 
fantasies. Popular Science on-the-screen 
shows how the engineers have combined 
movies with the photo-electric cell to give 
this gal of the “electric signs that move” 
real oomph. Don’t miss it, gentlemen! 


community postman...at 125 m. p. h. 


Imagine living in a town so remote that even 
the railroads overlook it . . . but getting your 
letters by airmail! Not fantastic at all... for 
Uncle Sam’s mail service plans to reach these 
outlying districts with hedge-hopping, non- 
stop flights that will drop mail by parachute, 
and pick it up with the flying postman’s ver- 
sion of the fishhook . . . all at 125 m.p.h. 
Popular Science on-the-screen tells this 
dramatic, breath-taking story. 


© ee ANA Aon’t MISS the whimsical, sophisticated spoofing of Professor Oakes. In his usual 
ribttickling style, he now considers that subject not so humorous to those who have it... hay fever! 


popular science on-the-screen 


Produced in Magnacolor by Foirbonks ond Carlisle 
with the cooperation of the Edifors of Popular 
Science Monthly Distributed by Poromount Pictures. 


Popular Science on-the-screen 


353 Fourth Ave., New York, N. Y. 
(Here's my vote to bring the latest issue oS) 


Popular Science on-the-screen to my local theatre.. 
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If you consider a hammer, 
serew driver and pliers to be 
ecensitien In ¥ 


sential to keep the mechani 


nt of your home 
ial _auto in good condition, 


Smooth-On will frequently 
enable you to avold an expen- 
repair job or the cost of 
it part for your 

water system, 
household 


ix many-purpose 
it requires ho heat, 
ing of parts, and 
» special tools. It Is econom- 
eal, because a few cents 
‘most. repair 
inused part of 
does not deteriorate. 
ults are Tasting, be- 
rdens lke 
n proven by 
‘TiahteningtoosePare 43 Years on the market, 


Smooth-On No, 1 In 13i-0n4 4b, oF 51. sans 


us, For your prot 
by mechanies ‘and repatr men sin 


40-Page diagrams and 
Siiple instru ney-aaving Fe 
pairs to-eq n ‘on the auto, 
find in the shop. This hntdbook Wil Be a revelation 

tot ce the upkeep 


year, Your 


MFG. CO. 
514 Communipaw Ave, 
Jersey City, NJ 


Please send Smooth-On Repair Book, 


i ii ears 


Address 


Doit rath SMOOTH: ON 


With the Inventors 


‘OTALING 1,000 pages and including 46 

drawings, an application for a recently 
granted patent covering an office dictation 
system is believed to be the longest ever 
filed with the U. S. Patent Office. Under this 
plan, any person in a company, an office 
building, or even a whole city, dictates his 
correspondence to a microphone on his desk. 


An electric connection leads to a central 
station resembling a dial telephone ex- 
change, where his voice automatically is re- 
corded on one of a number of magnetized 
steel cylinders. At the receiving end, bat- 
teries of typists transcribe the dictation of 
all “subscribers,” and the recording cylin- 
ders are then magnetically wiped clean for 
reuse, Refinements of the staggeringly com- 
plex mechanism enable a user to dial for 
any part of a letter he wants played back to 
him, to erase and correct mistakes, and to 
talk without in- 
terruption while 
records are shift- 
ed. . . HANGING 
OUT THE WASH on 
an apartment 
clothesline be- 
comes less haz- 
ardous with the 
invention of a tilt- 
ing support, piv- 
oted to the out- 
side of the win- 
dow frame, When 
its lower end is 
drawn inside the 
opened window, 
clothing may be 
attached or de- 
tached conven- 
iently, without requiring a housewife to 
lean out dangerously far. The hanger bar, 
which carries a pair of pulleys, is then re- 
turned to its upright position. A thumb 
screw permits it to be locked either slant- 
wise or perpendicularly, . . . THE FIRST Pat- 


(Continued on page 22) 
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Get Zuce PATENT GUID "48 Pages 


on How to Obtain PATENT and Market Inventions 


1 
thing: if you are interested ; 


ie as evidence for you, sh 
be contested, Be sure to get It and use It 


Let Us Help You With Your Patent 


phases of invention, how uring the past twenty years we have helped 


ers succeeded, how the p 


2 company, partnership, oF 
arrange for royalties from your inventions sale. 


Be Sure To Protect Your Rights 


stindiridual ert possible, 


netic aoe ee f PATENT lg} | Get This Free Book 
THE INVENTOR Mail Coupon Now 


‘The U.S. A. is the greatest 
Tee world, Here comme 


wouliibe chtsclers who tay seek to feap the rewards of 
Your creative effo 
Free Form For Recording Invention 


When you send for our FREE “Patent Guide." we include, 
also Free, our specially prepared “Record of Invention” 


CLARENCE A. O’BRIEN (@ 


REGISTERED PATENT ATTORNEY before U. S. PATENT OFFICE 
1E2 ADAMS BUILDING, WASHINGTON, D. C. 
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TOOL-KIT 
TALKS : 


"CATCHING-ON — 
TO METALCRAFT” 


Many a man gets the idea that mak- 
ing things out of metal is a tough job. | 
“You can’t nail the parts together,” he'll 
often say, | 
But you can solder them—and solder- | 
ing is just about as easy as driving a nail 
when you use Kester Metal Mender. 
This solder has its own flux sealed in the 
core—to insure perfect soldering results. 
Next time you build some equipment | 
— brackets or lamp bases, candlesticks, | 
ash-trays, model trains, or cookie cutters 
—make’em out of metal and Kester Met- 
al Mender will help you make'em right. 
The same thing goes for repairing all 
kinds of metalware ... auto parts and 
pumps, faucets, pipes, down-spouts, and 
a thousand other things. Kester Metal 
Menderis the solder that saves you money! 
Mail the coupon now for a generous | 
free sample and the “How-To-Use-It” | 
Booklet. i 


HN Mall the Counen Now SE 
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ent Office Building, purchased by the U. S. 
Government in 1810, was the only public 
building in Washington not burned by the 
British in 1814. Ironically, it was destroyed 
by fire in 1836 . . . BY GRASPING A SCREW that 
it is to drive, a new screw driver makes in- 
sertion easy in hard-to-get-at places, When 
the screw is pressed against the blade, as at 
left in the illus- 

tration, two sep- 
arable sections of 
the bit expand as 
its slotted center 
is forced back up- 
on a pair of pins 
in the handle.This 
gives a firm, re- 
silient grip upon 
the screw slot un- 
til the screw is 
seated. The other 
two views show 
the blade end in 
expanded and 
closed position, re- 
spectively. Credit 
for the ingenious 
invention goes to 
Walter G. Runge, of Oakland, Calif. 
DUST, MIST, AND FLYING INSECTS are di- 
verted from a car's windshield in a scheme 
devised by Floyd C. Martin, of Jamestown, 


'N. Y. Part of the air entering the radiator 


grille passes through ducts just beneath 
the top of the engine hood, and emerges 
from outlets in an upward stream past the 
windshield. This air current forms a barrier 
against particles that otherwise would ad- 
here to the glass, so that the driver is as- 
sured of a clean windshield and clear vision. 
‘The air outlets may be opened or closed at 


will by a convenient hand lever mounted in 


the cowl... . . JOINT INVENTORS are entitled 
to a joint patent. Neither of them can ob- 
tain a patent of his own for a device jointly 
invented by them. . . . FITTING AN APPLI- 
ANCE PLUG into a concealed outlet, by the 
(Continued on page 24) 
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Te: is the time of year 
when ambitious, for- 
ward-thinking men look 
ahead, lay plans for the fu- 
ture that may mature into 
profitablercality.Last 
year the record-play- 
Ing attachment for ra- 
dios became a reality 


q and sold like “hot 
AS‘ cakes” at a low popu- 
i, Read lar . Women’s 
\o0! clothes. were almost 
revolutionized by the 

introduction of the “house coat.” The “clec- 


trie nurse”—a guard against kidnappers— 
hit the market with a bang. Portable air- 
conditioners went up in value, down in 
price. The gearless hydraulic transmission 
has become a practicality. Farmers saved 
thousands of dollars with electric fencing. 

E sar brings new inve ‘There will 
be more in 1941. Smart men will plant the seeds 
of invention into the fields of industry, and reap 
the harvest when it is ripe. So do your spring 
Jea planting” early. 


Where We Can Help 


“Planting,” as you know, i 
It takes watering, weeding, thin 
to make things grow right, Here is where we can 
help you: Through more than forty years—good 
times and bad—this organization of experienced 
searchers, expert patent draftsmen, skilled patent 
attorneys, and faithful clerical employees has 
helped inventors at every step. Our 
prompt and skillful service has taken lit- 
erally thousands of crude ideas 
—many of them sketched with 
stub by the light of an 
oil-lamp—and marched. them 
through to the final, formal 
grant of a United States Patent. 
The minute your letter of in- 
quiry, or coupon, comes to this 
office, a highly trained group of 
40 men and women—occu- 
pying nearly the whole floor 
of a big office building — 
swings into action to serve 
you. Convenient fees can be 
arranged. 


not all there is to it. 
. and pruning 
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Many Small Ideas May Have 
Large Commercial Possibilities 


‘The man who tinkers for years with a big 
ands of dollars 


Sad miltion people spending 
oap dishes, ca 


Thin 


safety pins, 
necessities. 


So what they're buying at Woulwortlla, Keesge’s, V 
green's. Look around your own Your own nelghbor- 
invention is worth more 


Get These 


VicTOR J. 


Evans s, 


Co. 
REGISTERED PATENT ATTORNEYS 


BLDG., WASHINGTON, B.C. 
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High School Course 
at Home 


Many Finish in 2 Years 
You can complete thissimplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
~-brepares you for entrance to college. Stand- 
ard_H. S, texts supplied—Diploma, Credit for 
HS, subjects already completed. Single sub- 

jesired. High S jucation isvery important 
{ee tdvancement in business and industry aad ocaly. 


College Entrance 

During the past 19 years, our High School graduates 

have been ndmitted to 531 different Universities, 

Colleges, Junior Colleges and Normal Schools: 

‘of them’ without entrance examination. Course, also 

Prepares for teachers" certificate and pre-professional 

Examinations. 

Business—Industry 

‘To et and hold a good position in Business te 

must be able to write fear, accurate eters and fe 
‘Geometry — 

ledge of 


‘s of 
hyscs and Chemistry —be able to figare quickly and 
Accuratelyknow sontething of Mechanicll Drawing 
find blueprints--and be able to tlle and. write ace 
urately and clearly on both your work and ordinary 
OB High Scheel Course meets the ory ed 
rm Colac meets le 
catjonal requirements for Business and fodusty. 


Don't Be Handicapped— 
Complete Your Training Now 

Be a High School Graduate! Prepare yourself for 
motion in Business and Industry —for the Protensons, 
Golie Entrance and socal succes. No tastier what 
Tine you may select: High School training wil prore 
Invaluabletovou! Ourmoderate fees cover all iatrac= 
tion, standard textbooks and Diploma. Easy monthly 
terms. Get ahead in life. Start your training NOW! 


17 Other Cours: 


Over 150 noted Educate 
neers, and Business Me 


sores quate cee 
the bese paying ines anflinted tm the 
ECE Cate OBA 


Mail coupon for information about line that interests you 
American School, Drexel at 58th, Chicago 
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sense of touch alone, is made easy by R. O. 
Bone, of Kansas City, Mo. In a wall plate of 
his design, both horizontal and vertical slots 
are provided for insertion of the plug. 
‘When the prongs 
are held against 
the recessed face 
of the outlet, and 
turned slightly, 
they are auto- 
matically guided 
into one or the 
other of these 
pairs of slots. The 
inventor has also 
adapted the de- 
sign to a screw- 
base connector, as 
shown in the low- 
er part of the il- 
lustration. .. THE 
TERMS “Patent ap- 
plied for” and 
“Patent pending” 
have no legal standing. An inventor is not 
protected by the patent law until his patent 
is actually issued... A NAMMER with a 
V-shaped, undercut slot in its head serves 
as a holder for starting a nail or tack, in a 
design worked out by J. T. Lane of Los 
Angeles, Calif. After an initial sideward 
stroke, the hammer is slipped away from the 
nail and used to drive it home in the usual 
way. By making it unnecessary to hold the 
nail with the oth- 

er hand, the ham- 
mer facilitates 
work under many 
conditions, espe- 
cially when a 
nail is to be driv- 
en in a place out 
of easy reach. In 
addition, short 
brads and tacks 
may be inserted 
without likelihood 
of mashing a fin- 
ger or thumb. 
BABY CAN'T BE 
PRICKED with a 
safety pin of new 
design, according 
to its Astoria, N. 
¥., inventors. In the unlikely event that it 
comes loose from clothing, it automatically 
closes. Unlike an ordinary safety pin, this 
one is comparatively rigid throughout, ex- 

(Continued on page 26) 


POPULAR SCIENCE 


IMVENTOoRs 


Aen Witt fp 


Pears PROTECTindSELL Ag 
Book Now Ready an ee 

W's fresh from the press—this NEW 

FREE BOOK—pocked and jammed 

with fotest facts about patents, in- 

Yentions and the modern inventive 

market... . newly written, newly 

published and copyrighted, disclosing the lotest 

developments in modern potent practice. Learn 

about today’s demand for inventions, how mod- 

ern inventions are sold, how your patent protects 

you, facts about royalties and the modern meth= 

od of merchandising new devices, ete. Book con- 
foins latest information on patents every in- 

ventor should have 


Request your FREE COPY NOW 
The demand for this new free book is so great 
that our first printing is going fost, Send us 
your request foday and we will arrange to mail 
you copy of book “How fo Protect Your Inven- 
tion’ at once. 
vention until you receive and read this new 
book; but act at once in filling out the coupon 
below ond mailing it to us for your FREE copy. 


TAKE FIRST STEP 
By all means make an accurate, dated record of 
your invention on the “Invention Record” form 
you receive with our FREE BOOK and mail it to us 
immediately. This form, sent free, will enable you 
to establish the date of your invention should 
need for this evidence arise. This step costs you 
‘absolutely nothing, yet it moy be vital to your 


OUR SERVICES TO YOU 
As Registered Patent Attorneys before U. S. Pat- 
ent Office, we are especially equipped by train- 
ing to handle your patent case with skill, thor- 
oughness, competence and promptness. We ore 
located right here in Washington—we make per- 
sonal call, ci the Patent Office, ond we give per 
sonal atlention to your individuel cose, Send 
coupon at once requesting our BOOK and IN- 
VENTION RECORD form—both free—know how the 
Patent Laws protect you, and what steps to take to Washington, D. C. 
secure patent protection and sell your invention. 


Take no action about your in- 


Send me your new FREE book, “HOW TO PROTECT 
YOUR INVENTION” and specially prepared “Inven- 
tion Record” form at once, | understand that thi 
request does not obligate me. 

Name. 


INVENTIONS FOR DEFENSE 


RUSH oveuion's 0s Fa Spectal pre 


cautionary advice and aid. Write 


McMORROW & BERMAN 
Registered Patent Attorneys 
142-H Barrister Bldg., Washington, D. C. 


MAY, 1951 Ptease mention Powutan Sctexce MoxtHLy when writing to advertisers 25 


INVENTORS 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK =m 


HOW TO OBTAIN A PATENT 
Prue oy Twat Menor ef te ene 
age erga acess Mars 3° Fea 

deri eae Le 
rept 


ty fora U. 5. Patent 
this Free’ 


a0 
CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S PATENT OFFICE 
Mostworth Side.. 25th Floor, Dept. 51-C, New York City 


MICLER BUILDING, Dept. S1-C, WASHINGTON, BD. C- 
“iow to Obtain Patent.” and your 


PATENTS: 
PERSONAL SERVICE fo rc 
sketch and description of your invention, and $5.00." e 
Pte ow foment gee Ref nymph a) 
ony of my Dookie. Or, if you prefer to read my booklet 
frat, write today for FRAE copy. Registered Patent Attorsey- 
340-D Victor Bidg.. Washington, D.C. 


DON’T MISS HALF 
THE FUN IN LIFE! 


Learn your favorite instru 
‘meni without a teacher 


Now 11's easy to learn music at | 

Thome, without a teacher. t's 

fun to feain this new, fascinating Q 

way, in your. spare time=an 

Tmakine the fun it will bey in just 

a short time, to sit down and play 

ost any piece you wish fOr Jour 

Sumiring friend at parties | 
You don't ned any special tal 

cent or previous musical experience 

to Nei he U's. School of 

method is easy a3'A-B:C) yet 

sures you of professionally th 

feson, you learn real tunes if . 

exercises. First you ate told what to do—then a picture shows 

You how to do ke—then you do it yourself and hear it. It's like 

Playing a game—and it's s0 easy you can't go wrODy 

thie quick, easy key: to pleasure. and. populargy costs. yo 

only ‘afew ‘cents a day," whatever instrument you choose. 

WRITE FOR FREE ILLUSTRATED BOOKLET 


quent Instruments supplied when 
‘. SCHOOL OF MUSIC, 83 B 


Sample. T would 
checked below. (De you have instrument) 


‘tn 


Moxrnty when writing to advertisers. 


With the Inventors 


(Continued from page 24) 


cept for a guard member that sheathes the 
point. To insert the pin in a garment, this 
sheath is retracted by a small knob. It then 
snaps back again of its own accord, when 


released, under the pressure of a coil spring 
in the hollow, curved back. . .. NOT EVERYONE 
MAY KNOW that the U. 8. Patent Office has 
an official seal of its own. Its design, sym- 
bolizing “America, agriculture, and indus- 
try," consists of an American eagle sur- 
mounting a stack of grain, a plow, a scythe, 
a blacksmith's hammer and anvil, and a gear 
wheel. ... AN ALARM WRIST WATCH that 
thumps its wearer, with a small hammer, 
awakens him without disturbing others 
sleeping in the room. By rotating the frame 
containing the crystal, the alarm is set to 
any desired hour. When it goes off, its 
spring-actuated mechanism does not ring a 
bell, but releases a plunger that gently snaps 
against the wrist. An additional advantage 
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rod of New York 
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set to the proper 
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have created a 
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ornamental de- 
sign for a chair, 
a dress, or any 
other article of manufacture, you are en- 
titled to what is called a “design patent.” 
This runs for 314 years, seven years, or 14 
years, at your choice, and the fee is $10, $15, 
or $30, depending on the period of protection. 
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tools to make your own pho- 
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one hobby pay for another! Right in your 
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THE ENRAGED BEASTS REARED 


70 CRUSH OUT OUR LIVES!” 


“A HERD OF WILD HORSES 
galloped into our path as 
we were speeding across 
the New Mexican de 
one pitch-dark night 
writes Mr. Star.“ 
stantly, I jammed on the 
brakes! The lights went 
out as the car struck and 
careened off the nearest 
horses. 


“PANDEMONIUM BROKE as 
the bewildered, enraged 
animals tried to kick the 
cat to pieces! We cowered 
inside as their thudding 
hooves smashed lights, 
hood and windshield! It 
looked as if we were as 
good as dead! 


“THEN, GROPING FRANTICALLY, I found our flashlight, flashed its brilliant 
beam into the eyes of the nearest horses. Blinded, they hesitated ... then re- 
treated in a rout. Thanks to dependable ‘Eveready’ fresh DATED batteries, 


we came out of our adventure alive. , 
(Signed) ack Seen 


‘The word "Eveready" is a registered trade-mark of National Carbon Company, Inc. 


FRESH BATTERIES LAST LONGER... (604 fo: the DAT 


NATIONAL CARBON COMPANY, INC.,30 EAST 42nd STREET, NEW YORK,N. ¥. 
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INDUSTRY GIVES A LABORATORY 
TO AMERICA’S YOUNG SCIENTISTS 
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Richard Walton working on his wind tunnel. The lift of the model plane is measured by a spring scale 


more than 30,000 youthful club members. 

They experiment with model airplanes, 
bacteria, telescopes, radio, tropical fish, 
light, sound, animal-breeding, and in numer- 
ous other fields. Their ambition is limited 
only by their own knowledge and the cost 
of equipment, and it was to obviate the 
latter difficulty to some degree that the 
American Institute Laboratory has been 
established with the codperation of the 
International Business Machines Corpora- 
tion, which gave the use of two floors of a 
New York City office building, and of the 
Westinghouse Electric & Manufacturing 
Company, which supplied the equipment. 

‘There is room for thirty to work at a 
time, and the laboratory is used by three 
shifts daily. One uses it from 9 a.m. to 
noon; one from 2 p.m. to 6 p.m., and one 
from 6 p.m. to 9 p.m. It is open six days a 
week. Ordinarily, a student has the use of 
it for two periods a week. 

Members of the junior activity clubs of 
the American Institute are eligible to use 
the laboratory. They are boys and girls 
from twelve to eighteen years old. Mem- 
bership in their club, which pays dues of 
$2 a year to the institute, is the only re- 
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quirement necessary except the ability of 
the student and the suitability of his project. 

The student desirous of getting working 
space in the laboratory writes to the institute 
describing his project, its purpose, the 
equipment which will be necessary, and the 
time it will take. Allotments of space are 
made as it becomes available. The labora- 
tory has projection microscopes, aquaria, a 
darkroom, drafting and drawing boards 
and equipment for their use, a wood-work- 
ing shop with power sanders, lathe, drill 
presses, and other machinery, and depart- 
ments fitted for special projects in radio, 
aviation, and the physics of sound. 

There are tables fitted for glass-blowing, 
and other equipment with which students 
may manufacture some of the devices which 
may be necessary for the work they plan 
to do, A tool kit is issued to each student 
when he enters the laboratory, and at the 
end of his work period he replaces it, in 
condition to be used again immediately 
should a student in the next shift be en- 
gaged in the same kind of work. 

There is a reference library, and students 
have access also to the library of the Amer- 
ican Institute at its headquarters at 60 East 
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Forty-second Street. The laboratory also 
has an advisory board of scientists in vari- 
ous fields who will answer students’ ques- 
tions and give technical information. 

Students are contributing constantly to 
the equipment of the laboratory. One is 
engaged in making a blueprinting machine. 
and another is working on a mimeographing 
outfit. Another is custodian of one of the 
stockrooms, working on his own project in 
his spare time. 

Some of the budding scientists have 
domestic difficulties which interfere to some 
extent with their careers. One, whose 
mother is dead, has to leave a little early 
every day to get home in time to cook 
supper. So far as is known, supper never 
has been late, but an experiment he is 
conducting in hydroponics, to determine 
how onions thrive under varying conditions, 
suffered once for lack of sufficient attention. 

Another fled to the laboratory as a 
sanctuary with his white mice. He had 
been breeding the animals to study the 
Mendelian characteristics of succeeding 
generations and about Christmas time last 
year, when he had reached the twelfth gen- 
eration in his tests, his mother rebelled. 
Enough was enough, she said, and twelve 
generations of mice were altogether too 
many mice. She was exceedingly firm about 
it, too, and the young scientist had to lead 
an immediate exodus of his highly bred sub- 
jects. He found a temporary home for them 
with a neighbor until he gained admission 
to the laboratory. There the mice are 
housed in a cage built for just such ex- 
periments by one of the junior activity 
clubs of the institute in Malden, Mass. 

‘The clubs all over the country are en- 
gaged in just such work as is going on at 
the laboratory, though generally without 
the equipment that is available there. The 

* institute plans to establish other communal 
laboratories in centers where they may be 
used by several clubs, As far as possible, 
projects are undertaken at the New York 
laboratory with a view to helping clubs at 
a distance. Cultures, for instance, are being 
grown there in large quantities so that they 
may be sent to outlying clubs. 

The American Institute has a Science 
Fair every year in the Education Hall at 
the American Museum of Natural History 
in New York, at which members of the 
affiliated clubs exhibit their handiwork. The 
institute sends its own technicians to aid in 
setting up the more elaborate exhibits. 
Leading scientists and educators are among 
the judges at the fair. Last year on the 
opening day the attendance was 7,222. 

Airplane models naturally are among the 
more popular projects of club members, and 
Richard Walton, a youthful aeronautical 
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engineer who won a prize at the Pittsburgh 
Science Fair, designed and manufactured a 
wind tunnel with which to test the model 
craft. Alan Goodman designed a seaplane 
bomber which carried torpedoes in its 
pontoons, reducing air resistance. It carried 
machine guns in the wings and a cannon 
on each side of the propeller. 

‘Wallace Cloud, fourteen years old, a 
student at the Grover Cleveland High 
School, is working at the institute's Fifth 
Avenue laboratory on the distillation of 
household refuse. His experiments might 
put a high value on the garbage pail, as 
they indicate the possibility of extracting 
chemicals valuable both in medicine and 
for explosives. 

Judges at the Science Fair have at their 
disposal $3,000 in prizes to be awarded for 
conspicuously good work. The Veterans’ 
Wireless Operators’ Association offers the 
Marconi Memorial Award Scholarship to 
institute members. 

With the establishment of its laboratory 
in New York for boys and girls with a 
scientific bent, the American Institute feels 
that it has taken a long step forward in 
the program it undertook at the completion 
of its first hundred years for the training 
and development of the imagination of 
America’s youth. When other such labora- 
tories have been established, the youth 
organization of the institute will become a 
close-knit national training school. 


Williom De Pasquale ducting experiments in the 
growth of plants in chemical solutions (hydroponics) 
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The Heart of a Fighter Plane 
Is the Pilot, and It Takes 
Three Years of Hard WorkTo 
Turn Out a Really Good One 


By HICKMAN POWELL 
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MAN OF THE MONTH 
ieutenant Phil Cochran 
flies a U. S. Army fighte: 


suddenly as a string of tiny dots, and 

almost immediately were circling 
around the field. They swung around in 
their traffic pattern at 1,000 feet. Then the 
leader dropped off, came down in a short, 
tight spiral, sideslipping all the way to 
lose altitude quickly. He set the fast Curtiss 
P-40 down as gently as a baby, and one 
after another the five other planes swooped 
down beside him. They bounced a bit, but 
out of that great military airport they 
had used only about enough space for a 


Ts six little planes became visible 
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Before taking off, get. their fyi feo oot cond huddle around the blackboard while their 


Fram Indivtdcal lockers tn the. ght bui flight commander explains what they are about todo 
Wearing their parachute packs, they file out of ; « «| whare the leader givas last-minute directions 
the bulking fo’ planes walting on the Bold for the various maneuvers they are going to perform 


After a training ship, flying one of these P-40's is like changing from o saddle horse to 0 bucking broncho 


cabbage patch. And it was as quick and 
flashy as a flight of swallows swirling 
around your house and diving down the 
chimney. 

“That ought to be Phil Cochran now,” 
said the public relations officer. “He is 
due any minute now, and that looks like 
his group.” 

This was at Mitchel Field, Long Island, 
which the Army Air Corps had recently 
changed from a bomber base into a fighter- 
plane field for the protection of New York 
City. I had come out there that morning 
and said I wanted to talk to pursuit pilots, 
especially to some of the kids who had 
recently been flying cadets at Kelly Field. 
If it takes two years to make a military 
pilot, and three years to make a good one, 
as all the experts say, then there must be 
a lot these boys can tell about their job. 
Stuff we all want to know; for, after al 
these lads are the American version of the 
Hurricane and Spitfire boys who so recently 
have rescued civilization. 

Now the six planes came taxiing across 
the field toward the hangar, swirling up a 
great cloud of dust behind. 

“Cochran is the man for you to talk t 
all right," said the officer. “He's been breal 
ing in a bunch of the kids. They call him 
Cocker.” 

First Lieutenant Philip G. Cochran, flight 
leader in the 33rd Pursuit Squadron, when 
he had unzipped his heavy flying suit of 
leather and lambskin, turned out to be a 
pink-faced little youngster with dark, curly 
hair, a wide smile, and vast enthusiasm for 
his job. He came from Erie, Pa., and was 
graduated from Ohio State University in 
1935. He has been in the Air Corps five 
years, and I was surprised to learn he was 
31 years old, which is above the average. 
‘That was because, what with the depression, 
it took him six years to get his college 
degree. He worked his way through, by 
singing in a dance band. 

After he had attained that seemingly im- 
possible college degree, Cochran felt ready 
to tackle something else impossible, so he 
put in for appointment as a flying cadet. 
He told me later he never felt so futile or 
silly in his life as when he went in for the 
physical exam. Before him was an inter- 
collegiate wrestling champion and behind 
him was a Big Ten football star, and he felt 
very insignificant beside their manly torsos. 
But the wrestler's blood pressure was too 
high and the footballer was muscle-bound. 
‘The crooner got through. 

Phil Cochran would be horrified that I 
am writing about him thus personally, but 
it has to be done. You can't separate fighter 
flying from the pilot's personality. In the 
late stage at Kelly Field they pick the boys 
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out for specialties. Sound, careful pilots 
go with the Regular Army for observation 
work. The brainy boys with executive abil- 
ity and a flair for navigation and technical 
matters are picked for bombardment, to 
drive the big freight trains. To be a pursuit 
pilot you've got to be a motor-cycle rider 
or an outboard motor-boat racer at heart. 
You've got to be scrappy, and you've got 
to be small. 

Phil Cochran stands five feet seven and 
weighs 147 pounds. That's just what he 
weighed when he enlisted. He's kept it by 
playing a lot of squash when on the ground. 
‘The man who is sluggish will black out 
quicker than one who gets a lot of exercist 
Blacking out is what happens when, in a 
quick turn, centrifugal force drives the 
blood from’ your head. You see red, then 
gray, and then you are unconscious for a 
moment. 

‘The pilot who blacks out last has an ad- 
vantage, but there's nothing wrong about 
blacking out. In an ordinary morning's 
routine rat race bebind Phil Cochran the 
boys go black four or five times. If you 
don’t do it you aren’t flying the plane right, 
for the best plane in the world is second- 
rate if it isn't delivering every ounce of 
performance. That's where mental attitude 
and personality come in. The boys say 
Cocker is good because he drives them every 
moment in the air. When he takes a flight 
on a mission, he never goes right there and 
back. At any instant, he is likely, to pick 
out a target and dive for it; and you've got 
to be right there in the formation with him. 
They say Cocker always takes a flight off 
and lands it as if they were using a small 
emergency field in the midst of battle. 

The youngsters working with Cochran 
think they are very lucky to learn from a 
man with such aggressive flying habits, for 
fighter flying is largely a state of mind— 
straining always at the limits of speed, 
maneuver, and precision. Having learned 
such habits, they will be able to pass them 
on to other boys who will be pouring into 
the Air Corps. And it is this matter of 
attitude, of never taking it easy, which 
makes the difference between a fighting 
squadron and a collection of aviators. 

‘The 33rd Pursuit Squadron's latest batch 
of new officers joined it in September. They 
had just received their wings and commis- 
sions, after three months (65 hours) of 
flying in primary trainers with civilian in- 
structors, three months (70 hours) at Ran- 
dolph Field in basic trainers, and threc 
months (another 70 hours) at Kelly Field 
in advanced trainers. They had had an 
easier time than prewar classes, for the 
Corps is not eliminating so many nowadays, 
but they were well-trained flyers who had 
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been through a stiff course. Now they were 
at the most difficult point, the transition 
to a tactical airplane. 

Lieutenant Cochran took those assigned 
to him and set each of them in the cockpit 
of a P-40, let him sit there for an hour just 
getting familiar with it. The new man was 
fresh from flying a fine, sensible airplane, 
of 450 horsepower, less than 200 m.p.h. max- 
imum speed. Now he was going to fly one 
of the newest of tactical planes, the one 
known to the British as the Tomahawk. It 
had a 1,000-horsepower liquid-cooled Allison 
engine, would do more than 300 miles an 
hour. It was a further development of the 
plane which made that famous dive last 
year, at 575 miles an hour. There was no 
seat for an instructor. The new man had to 
fly it alone, 


‘The big hurdle was psychological. The 


most important thing about flying a pursuit 
plane is to have perfect confidence that you 
are its master. Cochran took the boys one 
by one and sold them the idea that they 
could fly the P-40. It was like talking to a 
man who has learned to ride a gentle saddle 
horse, and persuading him that he was 
ready to tackle a bucking broncho. 

‘Then the first flight. Once the new man 
was up in the plane, his problem was how 
to get down, and he probably felt out the 
plane for a half hour before trying that. 
‘There were a number of things to try out. 
For instance, he had to gain a lot of altitude 
before he could open up the throttle wide; 
for the Allison is built to fly best at high 
altitudes; if you open her up at the atmos- 
pheric pressure of ground level, you'll ex- 
ceed manifold pressure; she'll get hot and 
quit on you. Then there was the variable- 


Pilots’ Wall Map 
Shows Course and 
Flying Distance 


OW far away is the 

objective? What is 
the course? For pilots 
taking off from Mitchel 
Field, these questions are 
answered by the wall map 
at the left. Out of a hole 
at the point representing 
the field the flyer draws a 
tape attached to a spring 
reel. By placing the end 
on his destination, he can 
read on the tape the dis- 
tance to be flown. At the 
same time, the direction 
can be read on a divided 
circle drawn around the 
opening; by noting the 
point where the tape 
crosses the circumference, 
the pilot knows his course. 
‘The map covers the region 
within a radius of several 
hundred miles from the 
field—the country over 
which the pursuit pilots 
make training flights. 
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pitch prop control to try out; the Allison 
runs at constant speed; you use increased 
power by taking a bigger bite of air with 
the propeller. After gradually putting her 
into a stall a couple of times, to try out 
minimum gliding speed, he took the bit in 
his teeth and brought her down. 

‘Three flights the first day were the transi- 
tion pilot's quota. After ten hours of transi- 
tion flying, he was ready to try some sim- 
ple maneuvers in formation. No matter how 
good you are to begin with, it takes 50 
hours flying one of these planes before you 
can throw it around. 

‘The first thing about formation flying is 
to come in close, and stay put. The first two 
that went up with Phil Cochran came close, 
but not close enough. He put up his index 
finger and waggled it in a come-hither ges- 
ture. They were close enough to see the 


Lufberry Circle— 
a Basic Defense 
ighter Formation 


HEN a flight of fight- 

ers finds itself out- 
numbered by enemy pur- 
‘suit ships, it goes into the 
Lufberry circle. At six 
ship lengths apart, the 
circle is about 400 feet in 
diameter, and at 200 miles 
an hour the planes make 
more than 13 revolutions 
a minute. Each pilot pro- 
tects the tail of the one 
ahead, so that an enemy 
cannot get into effective 
range without being rid- 
died, By moving the circle 
in upward spirals, the 
flight can gain altitude; 
by taking the circle side- 
ways, it can ease toward 
a friendly base. Origi- 
nated in the World War 
and named after the fam- 
ous American ace, the 
Lufberry circle is still a 
fundamental defense for- 
mation for fighter planes. 
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finger waggle, but he wanted them a lot 
closer. That takes nerve and confidence at 
pursuit-plane speed. But before this year is 
over each of these boys will be flying in a 
squadron formation with planes both above 
and below him, with no more than a few 
feet clearance. At times, he won't be able 
to see the plane below him, of course, But 
he will know right where it is, because it 
is precisely aligned with the planes on either 
side. 


‘These three planes had two-way voice 


radio, of course, but Cochran didn’t use it 
much. In battle, radio may go out of com- 
mission. Also, if you are getting ready to 
attack a bomber which hasn't seen you yet, 
you don’t want to discuss it on the air. 
Right from the start you learn to rely on 
signals, and on following the leader. 


Formerly, pursuit pilots signaled by stick- 
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ing an arm out of the cockpit, in a sort of 
semaphore. But cockpits are closed now; 
and, anyway, the man who stuck his arm 
out of a plane at 300 m.p.h. would wish he 
hadn't. Signaling now is done by the lead- 
er’s plane itself, and there are three basic 
signals: 

Tail wigyle (a horizontal movement, done 
with the rudders), In V formation, this 
means “Get into string.” In string forma- 
tion it means “Go into V. 

Wobbling wings (done with ailerons). 
‘This means “Build up to larger formation.” 

Up-and-down tail hop (down with the 
stick). This means “Break down to the 
next smaller unit and follow the leader.” 
‘This also is the signal for landing, if the 
leader lands. 

In the 8th Pursuit Group they use another 
signal, the quick wing wobble, practically 
a vibration, In string formation, this means 
“Make company front.” It also means “At- 
tention, watch what I do, be ready.” 

They've been telling a story of what hap- 
pened in a recent three-ship training flight 
in Texas. The leader's engine began going 
bad, and he jerked the stick back and forth 
to try to Jolt the carburetor into action. The 
trick didn't work. The engine went dead. So 
he picked a spot and landed. Fortunately he 
was safe. Then he looked around to see 
what had become of his companions. They 
were sitting there in the farmer's field be- 
side him. They had seen his tail hop and 
followed him down. That is what is called 
air discipline. The story does not tell what 
the two trainees were thinking as they fol- 
lowed the dead engine. 

You will notice that none of these signals 
has anything to do with turns, banking, 
loops, and other things most of us think of 
us combat maneuvers. For these there are 
no signals. They are merely a matter of 
following the leader. If you think a girl is 
good when she follows her partner on the 
dance floor, then consider the pursuit flyer, 
who has to do the same thing with precision 
multiplied a thousandfold, in a plane going 
tive miles a minute. His attention is glued 
on the leader, until he follows him automati- 
cally, with split-second accuracy. In a very 
real sense, the leader flies his whole forma- 
tion. 

After Cochran had got his two pupils 
in close, he made a quick turn to the left 
and lost them. Sure enough, the man at 
the right (the outside) fell behind. The in- 
side man, at the left, dropped down. What 
they must learn was to go right around 
with him, sticking right in their places. 
‘They tried again, and this time he used the 
radio a little. “Come on, give more gun,” 
he said to the man at his right, who had 
to travel farther, being on the outside. This 
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time he got it, held himself right there by 
the leader's wing, as they went around in an 
almost vertical bank. 

‘When a company of foot soldiers turns 
column right, the man at the right of each 
squad pivots, practically marking time at 
the turn. But airplanes can't stop that way, 
and when they turn, they all have to start 
at practically the same instant; they don’t 
go around a corner. Theirs is a fluid maneu- 
ver, and they are able to equalize the dif- 
ferences between inside and outside turns 
by using the third dimension, and also by 
crisscrossing their courses, 

Formerly when three planes were flying 
a turn, they crossed over in this same fash- 
ion, to equalize the distances, But today's 
planes maneuver so well that when flying 
in threes they no longer cross. 

‘The boys learned various special things 
at this period. They had to work on cross- 
country navigation, for in a fast plane you 
are likely to get lost. They worked at night 
flying. They made a maintenance flight to 
a strange base, away from home mechanics, 
learning the routine of taking care of their 
planes. There were many special tricks they 
had to learn about flying these fast ships, 

For instance, putting down the retract- 
able landing gear. To lower the wheels you 
have to cut down to 170 miles per hour. But 
you need to maintain power, because the 
mere lowering of the wheels slows the plane 
down 50 miles per hour. So the leader dives 
and pulls up, to lose speed without reducing 
the throttle. Then the wheels go down, and 
another dive picks up speed again, while the 
pilots check up on each other's wheels, nod- 
ding to each other through the glass hoods 
covering their cockpits. 

‘As the new men began to be able to throw 
their planes around in formation flying, they 
would go up in larger groups. Every day, 
going up on the regular morning flight, they 
would first go into string and then have a 
rat race. A rat race is something few of us 
will ever see, for like a dog fight it goes on 
at high invisible altitudes, and is too fast for 
effective piiotography. It is, really, a simple 
game of “follow the leader” in fighter planes. 
‘The leader does everything he can think of— 
Immelmanns, loops, snap rolls, and turns, 
always turns, tighter and tighter. To the 
fighter pilot the turn is what the left hand 
is to the boxer. In a dog fight the man will 
win who can turn inside the other. 

After rat-racing until everyone was tired, 
they would practice the Lufberry circle, 
Invented during the World War, this ma- 
neuver is the great, fundamental defense 
formation of pursuit planes. If a flight of 
fighters finds itself hopelessly outnumbered 
by enemy pursuit ships, it goes into the 
defensive circle. (Continued on paye 220) 
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How Much Lcreise Vo WeNeed ? 


By DONALD A. LAIRD 
IMlustrations by Ellison Hoover 


Should sedentary workers take a 
heavy workout once a week? 


No spitz matt, of stout one hour 
O gives the office worker an adequate 
amount of exercise. An occasional vigorous 
workout is not as desirable as the regular 
daily exercise which does not bring on ex- 
haustion. A strenuous week-end of hiking, 
golf, dancing, may do more harm than good. 
A little moderate exercise every day is the 
ideal, especially if the exercise is in the 
outdoors, 


Are setting-up exercises as good 
for adults as games? 
Noo sreed td, endurance stunts are 
© definitely unwise for adults who are 
not professional athletes. Games and danc- 
ing are ideal forms of adult exercise, 
though the tendency is often to overdo these. 
Games are as good for mind as they are for 


body. Setting-up and bedroom exercises 
have one advantage—regularity. 


Is exercise at bedtime good 


for sleep? 
N Exercises in the morning may be 
O good to help wake up, but exercises 
at bedtime tend to interfere with going to 
sleep and with sound sleep. Relaxation be- 
fore going to bed is better than exercise, 


Is a day of shopping good exercise? 


Yes 


A day spent in shopping involves about 
eight miles of walking through stores 
streets. It would be better exercise, of course, if 


nd 
is 


distance was walked in the open air. No wonder 


shopping is tiring! 
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Is exercise itself a good way 
to reduce? 


No. rears the shiet toes fm aratgnt 
© trom exercise; only about 1/10 of 
the weight loss after exercise is due to 
Gisappearance of fat. The amount of foods 
eaten must also be cut down to reduce 
weight. The exercise alone may produce so 
much appetite that more food is eaten, and 
weight may actually be gained. Moderate 
exercise and moderate eating is the best 
combination. 


Has electricity increased our 


need for exercise? 

Y Electrical appliances have made 
@S work much lighter and authorities 

believe that people should now give more at- 

tention to the exercise of their large muscles 

—shoulders, thighs, abdomen—which are 

relatively unused. 
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Will a dish of ice cream support 
a half hour of sawing wood? 
Y A doughnut will furnish enough 
ES calories for a little more than an 
hour of old-fashioned sweeping, Nearly two 
hours of knitting will be supported by a 
couple of waffles. Two scoops of ice cream 
will take care of about a half-hour of saw- 
ing wood. An orange will support typewrit- 
ing for the better part of an hour. To exer- 
cise off a Thanksgiving dinner quickly, one 
needs to run fast for three hours. A cock- 
tail will supply the energy for an hour of 
dishwashing. 


POPULAR SCIENCE 


Are there foods or pills which will 
take the place of exercise? 
No A2zeet any ford wil support exer- 
O cise, but the carbohydrate foods— 
such as sugar and starches—give quickest 
support. No food or pill, however, will mas- 
sage the body the way exercising does. This 
massage is important for squeezing waste 
products out of muscles and helping the tone 
of the blood vessels. The automatic massage 
given by exercise helps clear stagnant blood 
out of the veins, These are some of the 
reasons why hospital patients are given a 
thorough massage and kneading—even to 
their toes and fingers—every day. 
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Is housework a good form of 


cxenctee? 
Yes 2m sveree housekeeper gets alt 
ES the exercise she needs in her var- 
ied daily tasks. Many housewives, in fact, 
get more exercise than is needed. The exer- 
cise of housework could be made better 
only if it could be done in the open air 
and sun. If the average housewife puts on 
weight, it is not because she exercises too 
little, but because she eats too much. 


Does exercise after meals 
harm digestion? 


No Rensomble, amounts of exercise 
© after a meal do not influence di- 
gestion, experimenters at the University of 
Wisconsin have found. Actually, gentle ex- 
ercise before or after meals appears to help 
digestion. Abdominal exercise a short time 
after a meal has been found to speed the 
passage of food through the intestines. 
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FULLY EQUIPPED bridge and chart 
house, part of a nautical exhibit just 
installed in'The Franklin Institute at Phila- 
delphia, enables any visitor to go through 
the motions of guiding a merchantman or 


man-o'-war. A near-by wall chart, illus- 
trated with diagrams, explains how to cal- 
culate latitude and longitude by “shooting 
the sun.” Anyone with a speaking acquaint- 


Dials Tell the Fighting Pilot 
How Many Bullets Are Left 


Four little dials tell a life-or-death story 
for pilots of military aircraft, in an Am- 
munition Remaining indicator developed by 
General Electric engineers. No matter 
where the guns may be placed on a plane, 
the instrument tells the number of bullets 
left in each, so that a pilot may know 
whether to pursue an enemy craft or break 
off an engagement. In the illustration, it 
indicates that virtually all of the 1,000 
rounds for the two .30 caliber guns have 
been fired; one .50 caliber gun still holds 
more than 60 of its original loading of 200 
shots, while the other is empty. Electrical 
impulses operate the indicator. 


62 


Exhibit Allows Landlubbers 
To “Navigate” a Ship 


ance with mathematics can master the 
simple directions in fifteen minutes, it is 
said, and test his skill by actually working 
out a position himself. Other exhibits in- 
clude pictorial explanations of the language 
of the sea, so that a landlubber may learn 
what is meant by such nautical terms as 
“On the port quarter” and “Abaft the star- 
board beam.” 


Four dials tell whether to fight on or cut for home 
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An eagle whittled from white pine 
‘ond painted by Luther Hinkle . . . 


who is seen at the right rough- 
19 out @ panda in a block of wood 


NIMALS of all parts of the world are represented 

in a trailer z00 created by Luther Hinkle, a steel 
worker of Chesterton, Ind. In 24 miniature natural 
habitat groups, there are nearly 70 animals, reptiles, 
and birds, all whittled to scale from white pine and 
realistically painted. There are even tiny wooden eggs 
in the eagie’s nest. Four hundred hours of whittling 
went into the displays. Week-ends, Hinkle drives his 
rolling zoo to mid-west towns and villages where chil- 
dren flock to see the novel exhibit. 


The pondo takes form 
under Hinkle's blade. 
It tokes him about 
six hours to cut and 
point such a figure 


BEAUTIFUL HAND 
CARVED MINIATURE 
ay TRAILER Z00 


In the troiler 200 ot 
the left, Hinkle ex- 
hibits his 24 animal 
groups to children in 
near-by villages and 
towns for a small fee 
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Infantry’s New Weapons 
Give Fire Power and Punch 


By JOHN WATSON 


NE DAY in 1941 Dick Brown, aver- 
age young American, sound of body, 
alert of mind, answers the call of his 

country to become part of its combat man- 
power, and is assigned to the infantry. 
Dick's father, let us say, Was an infantry- 
man 24 years ago, in that other great call to 
arms, but Richard, Sr,, would find it difficult 
to recognize the infantry into which his son 
is inducted. For the modern infantry is no 
more like that of World War days than the 
rhumba is like the 1917 shimmy dance. 

In the 1941 infantry, Dick may become a 
rifleman, in which case he will use a Garand 
semiautomatic rifle instead of the Spring- 
field .30 with which his father fought. Or he 
may become part of an automatic-rifle 
squad, whose weapon is a .30 caliber Brown- 
ing automatic rifle which can be fired with 
or without a mount. 

Or he may become a member of a weapons 
platoon and be trained in the use of an air- 
cooled .30 caliber Browning light machine 
gun, and a 60-mm. mortar, which looks like 
a toy—a toy that can lob three and a half 


pounds of explosive death to a maximum 
useful range of 1,900 yards. 

Or Dick may become a member of a 
heavy-weapons company which uses a .30 
caliber Browning heavy machine gun, wa- 
ter-cooled, and an 8i-mm. mortar that 
throws a light seven-pound explosive shell 
to a maximum useful range of 2,000 yards, 
a medium ten-pound shell somewhat less, or 
a heavy shell to a maximum useful range of 
1,500 yards; and a .50 caliber antitank ma- 
chine gun. 

And finally Dick may be assigned to a 
modern antitank company. In this case he 
will be trained to serve a 37-mm. antitank 
gun, a comparatively new fieldpiece that 
fires a high-explosive shell with an armor- 
piercing capacity of one and a half inches of 
armor plate at 1,000 yard: 

As an infantryman in any special capac- 
ity, such, for example, as a messenger at- 
tached to a platoon, or as part of an auto- 
matic-rifle squad or a machine-gun section, 
and so on, Dick will wear as a side arm a 
A5 caliber Colt automatic pistol. As a rifle- 
man his only side arm will be the bayonet, 
for the thrust of cold steel in individual com- 


AU. S, Army tifleman with 0, hol His whole load weight only 57 
full field equipment, includ- tent, 2, tool, pounds, 33 pounds less than wos 
ing the Gorand rifle... firshoid pouch, helmet, bayonet carried by our World War soldier 


bat remains, despite all modern develop- 
ments, a basic form of infantry training. 

Hand grenades also constitute a part of 
Dick’s basic training as an infantryman. 
In the U. S, Army grenades are shaped 
somewhat like small pineapples. If Dick has 
ever played football, throwing grenades will 
be easy. When Richard, Sr., was taught to 
throw grenades he held his arm stiff a little 
in back of his body and threw the grenade 
in a stiff-arm overhead motion. Dick cocks 
his hand at his shoulder and throws as if he 
were throwing a football. 

All infantrymen, no matter to what special 
unit they eventually are assigned, are 
trained in the use of the rifle, bayonet, and 
grenade. And under the new training set-up, 
just now being established, all infantrymen 
will receive general training in most of the 
other infantry weapons as well, as a prelude 
to extensive, specialized training in the units 
to which they are finally attached. 

‘The new training set-up is based on the 
establishment of so-called replacement cen- 
ters for all branches of the Army. The in- 
fantry replacement centers have been con- 
structed at Camp Roberts, San Miguel 
Calif; Camp Wolters, Mineral Wells, Tex. 
Camp Wheeler, Macon, Ga.; and Camp 
Croft, Spartanburg, S. C. 

Under this new plan, Dick, when he is in- 
ducted, is sent to one of these centers. There 
he receives 13 weeks of basic infantry train- 
ing. ‘These centers actually become vast 
training reservoirs to which division or reg- 
imental commanders send requisitions for 
men to fill vacancies in their outfits. At the 
end of his 13 weeks, Dick joins the tactical 
unit to which he is assigned, already trained 
in the fundamentals of a soldier and ready 
for more advanced training. When the new 
plan gets into full operation it will resemble 
an automobile assembly line applied to man- 
power, 

The first combat unit with which Dick be- 
comes associated is the squad—and here be- 
gins the difference between the composition 
of the modern infantry and that of 1917. 
When Richard, Sr., became a fighting man 
the rifle squad consisted of eight men. They 
formed in double rank of fours and the man 
on the right of the front rank was the cor- 
poral, the squad commander. 

‘The modern rifle squad consists of 12 men. 
‘Ten are privates, one is a corporal—now 
second in command—and the leader is a 
sergeant. Instead of the double formation 
the men line up in single rank, with the ser- 
geant at the extreme right, the corporal at 
the extreme left. 

‘The modern infantry platoon is composed 
of three rifle squads, an automatic-rifle 
squad, and a platoon headquarters group. 
‘The automatic-rifle squad consists of eight 
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Rew. 


460-MM. MORTAR looks like o toy, but it lobs 
3/ pounds of explosive to a range of 1,900 yards 


8I-MM. MORTAR fires shells of three differ- 
ent weights, with ranges of 1,500 to 2,000 yards 


30 CALIBER MACHINE GUN, wate 
Tubes lead cooling liquid to and from th 
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New Guns and the Men 
Behind Them: Three of — 
the Special Weapons 

| of the Streamlined 
U, S. Infantry, with 


their Trained Crews, — 


A five-man squad handles the 60-mm. mortar. It consists of a corporal 
(who is the gunner), an assistont gunner, ond three ommunition carriers 


a 9 


It takes nine men to fight the 81mm. mortar: corporal, gunner, assistant gunner, five ammunition carriers, 
and a chauffeur, Mortars and machine guns have motor carriars and automatic rifles to fight off planes 


The same set-up is used in the nine-man squad of the .30 caliber machine gun, and of the 50 caliber mo- 
chine gun (page 85). Each company hos a heavy-weapons platoon, each battalion a weapons company 
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men: a squad leader, an assistant, two rifle- 
men, two assistant riflemen, and two am- 
munition carriers. The platoon headquarters 
is composed of a second lieutenant, com- 
manding the platoon, two sergeants, two 
messengers, and five privates. Basically 
there are 53 men and one officer in a modern 
platoon. 

It is only a rifle squad that has a full 
strength of 12 men. The various weapons 
squads, such as the automatic-rifle squad, 


are composed of only five to nine men. 
_ These squads break down as follows: .30 
caliber light machine gun, five men—cor- 
poral, gunner, assistant gunner, and two 
ammunition bearers; 60-mm. mortar, five 
men—corporal, who is also the gunner, an 
assistant gunner, and three ammunition car- 
riers; .30 caliber heavy machine gun, nine 
men—corporal, gunner, assistant gunner, 
five ammunition carriers, and a chauffeur; 
8i-mm, mortar, nine men—same set-up as 


THE 1941 DOUGHBOY HAS MORE THAN ONE 


AUTOMATIC RIFLE. Fired with or without o 


mount. An eight-man squad serves two of them 


GARAND RIFLE. Bosic weapon of U.S. infantry. 
Its rapid action gives tremendous fire power 


BAYONET. The only si 
Cold steel still coun 


AUTOMATIC PISTOL. The 45 caliber Colt is worn 
by messengers and members of weapons squads 
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heavy machine gun; 37-mm. antitank gun, 
five men; .50 caliber machine gun, nine 
men. 

Advancing now from a platoon to a com- 
pany we find that the 1941 infantry com- 
pany is composed of three rifle platoons and 
—to the bewilderment of Richard, Sr—a 
weapons platoon. The weapons platoon is to 
a company what the automatic-rifle squad 
is to a platoon. 

The weapons platoon comprises a com- 


STRING TO HIS BOW 


~~ 


HAND GRENADE. It resembles the “pineapple” of 
the World War, but throwing style has changed 


Instead of being flung with o stiff-orm motion, 
it is heaved from the shoulder like a football 
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mand group, one 60-mm. mortar squad, and 
one .30 caliber light machine-gun squad. 
‘The mortar squad has three mortars, the 
machine-gun squad has two machine guns. 
‘The mortars are used for blasting out enemy 
machine-gun nests, the light machine gun 
for the close support of small rifle units by 
flanking fire. Both mortars and machine 
guns are moved in motor carriers, and each 
of the sections carries an automatic rifle for 
antiaircraft fire. There are messengers at- 
tached to rifle and weapons sections. 

‘The modern company, which includes a 
headquarters group as well as the rifle and 
weapons platoons, is composed of 217 men. 
and six officers, as compared with 250 men 
of the old company. It is designed for flex- 
ibility, speed, mobility, and striking power, 
and the same design extends from the com- 
pany into the modern infantry battalion. 
Just as an infantry company has a weapons 
platoon, so an infantry battalion has a 
weapons company. There are three rifle 
companies in a modern battalion and one 
heavy-weapons company. 

‘The weapons company is equipped with 
.30 heavy machine guns, .50 machine guns, 
and 81-mm. mortars. All these weapons are 
also carried by motor transport. A sure way 
to tell whether an infantryman is in a rifle 
company or a weapons company is by the 
letters with which the companies are desig- 
nated. Every fourth letter indicates a wea- 
pons company. For example, Companies A, 
B, and C of a battalion are rifle companies; 
Company D is a weapons company. 

In the modern infantry there are now 15 
companies to a regiment, rather than 14 as 
when Richard, Sr., was a soldier, The extra 
company is an antitank company, armed 
with 37-mm. antitank guns. That is, there 
are three battalions of four companies each 
to a regiment. That makes 12 companies. 
A headquarters company and a service com- 
pany make 14, and the antitank company 
completes the regiment formation. Two 
hundred and forty-four vehicles—sedans, 
motor cycles, trucks, and trailers—form the 
motorized equipment for the modern in- 
fantry regiment. 

‘The Regular Army division is now tri- 
angular, rather than square as it was when 
Richard, Sr., was in the A.E.F. That is, there 
are three regiments in each of the nine Reg- 
ular Army divisions, instead of four regi- 
ments to a division. The reason for this 
once again is the insistence on speed, mo- 
bility, and striking power. The 18 Na- 
tional Guard divisions, however, still retain 
the old four-regiment composition. 

Simplicity has been extended to close- 
order formations and drill for the new in- 
fantry rifle squads, platoons, and companies. 
‘There are no more commands such as 
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“Squads right!” “Squads left!" or the more 
oblique movements, “On right into line!” 
and so forth, The squads now line up in 
single rank, one behind the other until they 
are three deep. The command to bring 
them into column marching order is “Right 
face! Shoulder arms! Forward march!" or 
“Left face” and so on. It sometimes took 
two weeks to teach a squad the simplest of 
the old-time commands. Now a squad can 
be taught the fundamentals of drill in one 
tenth the time. 

‘The differences between the infantry which 
Richard, Sr., knew and that into which Dick 
is inducted extend even to clothing and the 
weight of the pack a man carries. Richard, 
Sr., wore a choke-collar coat and his lower 
legs were incased in spiral leggings that 
often were wrapped so tightly that a man 
would keel over on the march from lack of 
circulation. (‘They even killed the hair roots 
on the calves of the legs.) Richard, Sr., 
lugged 90 pounds of equipment on the march. 

Dick wears a comfortable, attractive lapel 
coat and long trousers. When he is in the 
field the trousers are tucked into canvas leg- 
gings. His equipment weighs 57 pounds, 33 
less than his father carried, and yet in- 
cludes all the necessary articles: a blanket, 
tent pole, tent pegs, half of a shelter tent 
(the other half is carried by his tent part- 
ner), tent rope, extra underwear, socks and 
handkerchief, toilet articles, mess gear, ra- 
tions, first-aid pouch, ammunition belt, hel- 
met, rifle, canteen, bayonet, and—this is 
very important in modern combat—an in- 
trenching tool, which may be a small shovel, 
a small ax, or a pick-mattock. His corporal 
or sergeant also will carry wire clippers. 

Dick's pack is so ingeniously constructed 
that when he goes into action he jerks a 
strap and the equipment he will not need 
drops to the ground, leaving him only 18 


pounds to carry. Besides his weapons and 
ammunition belt, carrying ten clips of eight 
rounds each of cartridges, this includes his 
intrenching tool, mess gear, and rations. 

After Dick has learned the fundamentals, 
he still has far to go. He must learn the art 
of camouflage. He must learn to read maps, 
to travel by compass, or to use his watch and 
the sun in place of a compass, and to orient 
himself at night by means of the stars, He 
is taught to recognize the whine or shriek of 
an artillery shell and to sense the prox- 
imity of the burst. He is taught to identify 
the fire of small arms and to locate the 
origin of fire of small arms from the sound 
of the discharge instead of, incorrectly, the 
crack that bullets make when they are al- 
ready in flight. 

He is taught how to use his intrenching 
tools to scoop out a hollow for himself in the 
earth. He is taught how to advance in com- 
bat, by rushing forward and then throwing 
himself to the ground, taking advantage of 
the shape and color of the ground and back- 
ground. He is taught how to advance behind 
tanks, how to fight in a clump of woods, how 
to move cautiously through a village. For 
modern warfare is not the trench warfare 
that Richard, Sr., knew. Modern warfare 
has returned to the classic conception. It is. 
warfare in the open, in the field, in woods, in 
villages; quick, short thrusts, and when the 
final surge forward comes Dick is virtually 
on his own, and therefore he must be trained 
not only in discipline but also in initiative. 

For when the big guns have spoken, the 
tanks have rumbled and spat fire, the planes 
have dumped their bombs, the machine guns 
have chattered, and the mortars have curved 
their loads of destruction against enemy 
emplacements, it is Dick Brown, modern 
rifleman, who places the final stamp of vic- 
tory on a military operation. 


+ 


Each of the first three ranks of this platoon is a squad of riflemen. Automatic-rifle squad is behind 
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Animated Models 
Tell the Story of 
Prehistoric Times 


FIFTY-SEVEN models of pre- 
historic beasts, many of them 
ingeniously animated, occupy 
a 125-foot-long exhibit built 
by Lou Bedford, of Holly- 
wood, Calif. Combining his 
skill, derived from 26 years 
of experience as creator of 
special movie effects, with 
information obtained from 
leading museums, he molded 
the lifelike animals from a 
pliable elastic compound. 
Air-motivated dinosaurs 
breathe and snort, and one, 
operated by motor-driven 
wires, tosses about a serpent 
in its jaws, amid scenery in 
which mud bubbles and 
geysers spout. 

Invisible ultra-violet light 
and three other lighting sys- 
tems give dramatic effect to 
metallic paints used on ani- 
mals, settings, and cloud 
backgrounds. Each 12%4-foot 
display represents one of ten 
prehistoric eras. 
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Bedford arranges models of Dimetrodon, which once lived in Texas 
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Air-motivated duck-billed dinosaurs (Trachodon) breathe and move 
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Frigate Constitution rests on the ways, 
with one of her masts, still unstepped. 
lying beside her in the model shipyard 


Model workmen are making the "knees" of 
@ frigate, with the shipyord’s counting 
houso and drafting room inthe background 


Model Shipyard Shows 
Warships of the Past 


To sHow how warships of the past 
were built, an accurate model of an 
eighteenth-century shipyard has been 
completed by The Franklin Institute, in 
Philadelphia. On the building ways 
different stages of completion, so that 
their construction can be studied, are 
the frigates Constitution and Hancock 
Inch-tall figures represent shipwrights 
and shipsmiths at work, and the model 
includes a counting house, drafting 
pom, molding lofts, and rigging lofts. 
Every step in shipbuilding at that 
period is depicted exactly to scale. 


Question Bee 


This time the quiz is about medicine. If you want to find out how much you know, turn to page 220. 


1 Nitrous oxide is used as an (a) antiseptic 
(b) astringent (c) anesthetic (d) anti- 
toxin. 


Red corpuscles of the blood (a) transmit 
nervous impulses (b) carry oxygen (c) 
devour germs. 


Q One of the greatest of recent medical 
discoveries was the drug called (a) tung 
oil (b) red squill (c) ethylene glycol (d) 
sulfanilamide. 


(A Whether an individual grows to dwart, 
medium, or giant size depends upon his 
(a) hormones (b/ enzymes (c) adenoids. 


‘Tincture of iodine consists of solid iodine 
dissolved in (a) water (b) alcohol (c) 
ether (d) formaldehyde. 


6 Your pericardium is around your (a) 
neck (b) waistline (c) heart. 


7 Cases of myopia are treated by prescrib- 
ing (a) cyanide of potassium (b) hy- 
drotherapy (c) liver extract (d) eyeglasses. 


Q Hay fever often is caused by (a) para- 
sites in meat (b/ the bite of certain spi- 
ders (c) ragweed pollen (d) exposure to 
cold drafts. 


Trypanosomes are (a) units of heredity 
(b) operations on the head (c) spots be- 
fore the eyes (d) parasites such as cause 
sleeping sickness. 


10 Chlorination is used to (a) correct aci- 
dosis (b) sterilize drinking water (c) 
cure baldness. 


On its initial haul, crowds flocked at every stop to 


yw the huge new Santa Fe Di 


Giant Locomotive 


1S FIRST ALL-DIESEL FREIGHT ENGINE 


By Schuyler Van Duyne 


before across the western two thirds 

of the continent, the world’s first Die- 
sel-powered freight locomotive hauling six 
special cars and 58 loaded freight cars has 
just signalized the first all-around Dieseliza- 
tion of an American railroad. To boot, it 
broke speed and economy records, proved 
that a single locomotive could do the work 
of nine of the steam type on a long run, 
and aroused the interest of the nation’s 
shippers in this latest step toward “stream- 
lining the railroads.” 

Anything but a stunt, the trip marked the 
inauguration of a new freight service over 
the Santa Fe Railroad between Chicago and 
Los Angeles. Across nine states of widely 
varying climate, and climbing twice to 
more than 7,000 feet through the winding 
passes of the Rockies, the train sped with- 
out a slip. 

The sleek, four-section locomotive that 
hauled the heavy train all but the first 200 
miles of the route compares favorably with 
the mightiest of the steam giants. Rated at 
5,400 horsepower, it bows to few other 


Stes as no freight train ever did 
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engines in that department. Testimony of 
its ability to haul a given load over a long- 
distance route in a given time is its recent 
maiden trip, on which the writer comprised 
but a minute fraction of the total tonnage, 
from just beyond the Illinois border at 
Shopton, Iowa, to the city of Los Angeles 
—some 2,000 miles in 62 hours running 
time! 

Santa Fe officials hesitate to compare this 
with steam schedules, But their fastest 
steam-powered freight scheduled over the 
full Chicago-Los Angeles run requires nine 
locomotives. After the first has covered a 
division or section of some 200 miles, with 
occasional stops for fuel and water, a second 
replaces it. Then another takes that en- 
gine’s place, and so on. 

The Diesel freighter covered the entire 
run alone. It stopped only three times for 
fuel, and the only water it required replaced 
the small quantity that evaporated and 
leaked from its engine radiators and pumps 
—a problem best compared with that of an 
automobile on a run of similar length. 

‘Temporarily, the Santa Fe is hauling the 
freight train across Illinois by steam power, 
but the new Diesel will take over this sec- 
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At the Santa Fo shops in Topeka, Kans., on __Inside one of the four engine rooms, a Diesel “maintain 
old-time engineer looks over his new charge er” works on a I6-cylinder engine as the train speeds on 


hai Complete Locomotive Consists of Four Sections 
(SAME BOTH ENDS) _TRACTION-MOTOR BLOWERS, ER 


e OL RAK 
Cooter AIR-COMPRESSOR, 


This simplified ns. Two 


make up the co! 


ws two of the engi 
locomotive. Control cabs at both ends 


plon coupled to them 
dof turning it around 


Lecnkag from thnengine cob yielded thieiphoto of the forward 


train crossing Arizona 


el was hitting well over 60. 


Note the windshield wiper at upper right, and the brakeman standing atop the oncoming steam freighter 


creased 


Close-up view of the controls os the engin 
them. Dial at top tells when power may be 


tion too as soon as special train-signal con- 
trols are installed. Shortly, the locomotive, 
and another just like it nearly completed 
at the La Grange, IIL, plant of the Electro- 
Motive Corporation, General Motors sub- 
sidiary, will both be used in the regular 
service between the two terminal cities. 
‘The entire run, now requiring 112 hours 
under the fastest steam freight schedule, 
will embrace a weekly trip each way in 
omething less than 90 hou: 
Four 1,350 horsepower, 16-cylinder Diesel 
motors power the 193-foot locomotive, one 
in each of its four linked sections. Each 
engine drives an electric generator which in 
turn powers two traction motors in each 
of two trucks of each section. 

That, simply, is the power plant, but if 
you care for figures, there’s a lot more to 


MAY, 1954 


A Diesel maintainer (right) reports on oil consump- 
tion to the engineer, who never leaves his controls 


be said. For example, the engines are of 
the two-cycle type, which means that each 
cylinder fires once for each crankshaft revo- 
lution. ‘Therefore, the total of 64 cylinders 
deliver 51,200 power impulses in each min- 
ute of full-throttle operation at the maxi- 
mum governed engine speed of 800 revolu- 
tions a minute—virtually steam-turbine 
smoothness. 

‘This smooth flow is further ironed out 
through the electrical system that delivers 
the power to the 32 driving wheels, all of 
which carry close to an equal share of the 
locomotive’s average loaded weight of 415 
tons. And herein lies one of its most strik- 
ing virtues. For its smooth power—in ex- 
cess of 200,000 pounds of pull at the draw- 
bar—always is fully available, whether the 
giant is pulling away from a dead stop or 
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highballing along at its maximum governed 
speed of 75 miles an hour! 

On steam locomotives the drivers furnish 
a highly irregular tractive effort—the main 
cause of wheel skidding—and when stopped 
at a weak point they often must back and 
fill to get a train rolling. The Diesel has no 
such problems. 

Down the steep grades of the Rockies, 
the engine's ingenious new “dynamic brake” 
got its first severe work-out. In operation 
of the brake, the traction motors are “re- 
versed” and made to generate current. On 
electrified railways, such current is fed back 
into the power lines. On the Diesel, it is fed 
into grids in the engine roof, not unlike the 
heating elements in your toaster. Across 
these grids, huge fans blow cooling air. 
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Ina “dynamometer cor" just b 
hind the Diesel, a constant pe 


formance record was automati- 
sally kept by the moving chart on 
e 


shown at top left. Large dial 
drawbar pull, or buf (back: 
ing), man in cupola called miles 


‘Thus, unwanted heat ordinarily 
generated at the wheels by ap- 
plication of the air brakes is 
harmlessly dissipated, and time- 
wasting stops to allow car wheels 
to cool off are eliminated, In use 
for 83 miles on the trip, the sys- 
tem reduced air-brake application 
by 75 percent. 

‘Tracks take less pounding un- 
der Diesel locomotives with their 
low center of gravity, smooth op- 
eration, and well-distributed load, 
and Diesels are “available,” or fit for serv- 
ice, 95 percent of the time, compared with 
only 33-percent availability for steam loco- 
motives. They require only a fraction of the 
number of fuel and water stations along the 
right of way. 

Tt was only six years ago that the Santa 
Fe acquired its first Diesel switching engine. 
Today, it has 43 switchers and 23 high-speed 
passenger locomotives, in addition to the 
freighter and its twin shortly to be de- 
livered. There are no other engine types, 
so the Santa Fe becomes the first railroad 
in the world to use Diesels in all branches 
of its service. 

In the jargon of railroad men, the Santa 
Fe has given the “clear board’—green sig- 
nal—to the Diesel! 
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How Homes 


Can Be Protected 
from Air Attack 


By A. M. PRENTISS 


Lieutenant Colonel, General Staff Corps, U. 5. Army 


¥ BREAKING DOWN the hours of work 
and leisure of the average citizen it has 
been estimated that the chances are better 
than three out of five that an enemy bombing 
attack will take place while he is at home. 
‘Thus, protection of the home and those with- 
in it becomes of paramount importance. 
There are five general types of shelter 
a home owner may use, and his choice will 
depend on such considerations as expense, 
ease of construction, comfort, and vulner- 
ability. These types, shown on the following 
pages, are: 


im preparedness and morale are essential attri- 
Suter of victory in modern warfare. The. folowing 
‘article, telling how civilians may best defend them- 
selves’ and their homes against air attack, is an 
‘authorized condensation from chapters in a soon-to-be~ 
published book, “Ciel Al Defense,” by Liatenant 


Colonel Prent 


1. A refuge room, within his 
home. 

2, An open trench in his yard. 
‘This is good protection against 
blast and splinters from a high- 
explosive bomb, but is no protec- 
tion against gas or falling splinters 
from an antiaircraft shell, and is 
a miserable makeshift in inclement 
weather. 

3. A trench dug at least 6 feet 6 
inches in the ground, with side 
walls of planks or corrugated iron 
and covered with 2 to 2% feet of 
earth supported by planking or 
corrugated iron, For the sake of 
safety from a direct hit on the 
home, such a trench should be built 
at least half the distance of the height of 
the walls away from the house. This trench 
safer than a room in the house, but is apt 
0 be uncomfortable. 

4, A semisurface type of trench, like the 
Anderson type in use in England, formed 
by placing preformed arched sections of 
sheet steel or reénforced concrete in a 
trench 3 or 4 feet deep and covering the 
sections with earth to a depth of 2 to 2% 
feet. These give as much protection as the 
covered trench, but are more expensive and 
suffer the same disadvantages of discomfort. 

5. Shelters that are essentially pill boxes, 
built on the surface of the ground of con- 
erete or brick, The external walls should 
be 13% inches standard brickwork, or 15 
inches of sound concrete; the interior walls 
should be 4 inches of brickwork and the 
roof should be built of 5 inches of reénforced 
conerete. They should be placed within 6 


houses being constructed by Pontiers 


Readymade cirri shelters are provided for 21 medivm-pri 
Tomes, Ince, at Ocean City, NJ. Builders explain that in peace they make good game roomt 


Built 
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to 15 feet from the house in order that the 
walls of the house may serve as additional 
blast protection. These shelters are com- 
fortable, dry, but expensive. 

The required standard of overhead pro- 
tection against blast and fragments from a 
500-pound bomb bursting 50 feet away is 
afforded by: \ inch of mild steel plate; 
4 inches of reénforced concrete; 6 inches of 
ordinary concrete; brickwork or masonry 
arches of not less than 814 inches crown 
thickness; or 18 to 24 inches of earth, 
sandbags, ballast, or broken stone. If im- 
munity against direct hits of the most 
frequently used bombs (ie., up to 550- 
pounds) is desired, the overhead cover of 
the shelter must be increased to a minimum 
of 7 feet of reénforced concrete. 

Since protection on this scale for large 
numbers of people would involve immense 
cost, it is considered impracticable for gen- 
eral use, and the first-mentioned standard of 
overhead cover is the one most widely used. 
‘The required standard of lateral protection 
for outdoor shelters is secured by 114 inches 
of mild steel plates; 1314-inch walls of good 
brickwork (ie., 114 bricks thick), or sound 
stone masonry; 12 inches of reénforced con- 
crete; or by 30 inches of earth, sandbags, 
ballast, or broken stone. 

All these types of shelters, it should be 
stated parenthetically, are not designed to 
offer protection against a direct hit of a 
high-explosive bomb, such as the general- 
purpose bomb, the kind generally used 
against urban areas, The heavier 660-pound 
to 4,000-pound demolition bombs usually 
are reserved for specific military targets, 
and the smaller 22-pound to 55-pound 
fragmentation bombs are designed for at- 
tack on troops in the field. 

Civilians have most to fear from general- 
purpose, high-explosive bombs, which range 
from 45 to 550 pounds; gas bombs, from 
22 to 550 pounds, and gas sprays; and from 
incendiary bombs, ranging from 21/5 


pounds to 55 pounds. The small type, known 
as the electron bomb, and consisting of a 
magnesium tube filled with powdered alumi- 
num and iron oxide, called thermite, is con- 
sidered the most effective. One large bomb- 
er can carry from 1,000 to 2,000 of these 
small incendiaries and scatter them over 
a wide area. 

To the average house owner the refuge 
room, for reasons of economy and comfort, 
has usually a greater appeal than any other 
type of domestic shelter. But if his house 
is of light wooden construction a refuge 
room will not afford the necessary amount 
of safety for himself and his family and he 
must choose one of the other types of 
shelter. For it requires 13% inches of 
brickwork to give full protection against 
bomb splinters and 9 inches of brick wall 
to stop the majority of splinters. 

Fortunately this does not mean that a 
refuge room must be inclosed in 9 to 13% 
inches of brick in order to be comparatively 
safe. The thickness of all walls within 30 
feet from the refuge room may be con- 
sidered as added to the thickness of the 
room walls. The house next door, for ex- 
ample, if it is within the 30-foot limit, or a 
high garden wall, could be considered as 
part of the protection of a refuge room. 

‘As a general rule, a refuge room in the 
basement is preferable, since it affords the 
best protection against blast and fragments. 
In stories above the ground level there is 
always danger that fragments from high- 
explosive bombs falling near a building will 
strike upward through a window below the 
room and then through the floor of the 
room. For this reason, when a refuge room 
in the basement is not feasible, a protected 
room on the ground floor is usually the best 
location for a refuge room. The next-best 
location is an inner room upstairs, but not 
on the top floor. The guiding principle is 
to choose a room that already is protected 
as much as possible by surrounding walls 


Four types of outdoor shelters that home owners can build for themselves: at left, below, an open trench 


in the yard; at right, 0 


lar trench with walls of planks or corrugated 


on and a covering of earth 


of brick, stone, or concrete, including those 
of the house next door. 

The most favorable place for a ground- 
floor or upstairs refuge room is a corridor 
or an inner room without windows, or a 
room with a window facing a narrow court 
or alley, so as to secure partial protection 
from neighboring walls. Windows and doors 
of refuge rooms which are not already 
shielded by another house or solid wall 
within a distance of 30 feet must be 
especially protected against bomb blast and 
splinters by blocking them up, or by erect- 
ing barricades around them outside the 
building. In either case the protection 
should be raised to a height of at least 6 
feet above the floor of the room so that 
occupants will be out of danger of splinters. 

The simplest way to block a window or 
door that is not needed is to brick it up with 
good brick masonry, 114 bricks (13") thick. 
A less expensive method is to build a 
frame crate over the outside of the window 
and fill it with earth, loose gravel, or 
shingle, to a thickness of 24 to 30 inches. 
‘The most effective method of protecting a 
window against the blast of high-explosive 
bombs is to construct around the outside of 
the window sandbag walls or earth traverses 
2 feet 6 inches thick, which must entirely 
cover the window opening and abut the 
brickwork with an overlap of at least one 
foot all around, 

The protection of windows is extremely 
important, for gas may be used by the 
enemy concurrently with high-explosive 
bombs, and the shattering of the windows 
would permit gas to seep into the room. 
Where windows cannot be protected by 
barricades it is necessary to reénforce or 
replace the ordinary glass by some non- 
shattering transparent or translucent ma- 
terial such as celluloid, or cellulose acetate 
applied with cellulose varnish to the inner 
surface of the pane; or vitreo celloid ma- 
terial, such as “cellatoid” retinforced by 


34-inch wire-mesh netting, substituted for 
pane; or glass internally reénforced by wire- 
mesh netting; or finally by oil-impregnated, 
gasproof blankets nailed over windows on 
the inside. 

‘A covering over the pane, such as tough 
paper, cardboard, cloth, or cellophane, can 
not prevent a pane from breaking when a 
bomb explodes near by, but it can prevent 
glass from flying about in dangerous 
fragments. 

As a general rule, a small or narrow room 
is preferred for refuge purposes, provided it 
has sufficient area and cubic space to meet 
ventilation requirements, for the reason that 
its roof or ceiling will be more resistant to 
a load of falling debris than a room of 
underspan. Where material and labor are 
available for propping up the ceiling over 
the refuge room, it is not so important to 
choose a small and narrow room. Rooms 
with large windows, and especially bay 
windows, should, of course, be avoided. 

‘An added precaution to exclude gas from 
filtering into refuge rooms through bro- 
ken windows is to attach to the inside of 
the window a flexible shutter, hinged at the 
top so that it will momentarily yield to 
the blast impulse but return to an air-tight 
position almost immediately. Such a shutter 
may be made of wall boarding, plywood, or 
other resistant material fixed to a light 
wooden frame, accurately fitted to the win- 
dow opening and having a rubber, felt, or 
thick cloth strip tacked around its contact 
ing edges. The shutter should be held in 
place only by its friction with the window 
frame, so as not to offer resistance to the 
blast impulse, but to swing freely and then 
return to its position against the frame. 

Since no serious amount of gas will enter 
a room unless there are air drafts to carry 
it in, all extraneous openings should be 
stopped up. This can be accomplished by 
filling all cracks and crevices in the walls 
and ceiling with putty, or pulp made of wet 


A semisurface shelter, like the Anderson type used in England, is seen ot the left. It uses preformed 


ins of steel or concrete. At right, @ pill box built on the ground surfa: 


of concrete or brick 


1 Tables and chairs. 
2 Water for drinking, wosh- 
ing, and fire fighting. 


3g Books, cords, writing me- 
terials, toys. 


A Large fire buckets. 
5 Stirrup hond pump for 


water. 
Sand ond shovel for ex- 

6 tinguishing incendiary 
bombs. 


‘aper and paste or gum- 

P. 
med. paper’ for’ covering 

7 window panes and sealing 
cracks. 


8 First-aid kit. 
9 China and cutlery. 


Q Canned food ond can 
‘opener 


14 Pickox ond shovel for 


clearing deby 


cores 


16 Flosh lights ond matches. 


7 beds blonkets, and 


18 Radio r 


Roincoats, 
iD dum beets, 


rubbers, ond 


‘Where conditions permit, a refuge room inside the house affords the 
um of comfort and economy. Listed at the left are the articles 
that Lieutenant Colonel Prentiss considers essential for equipment 


How refuge rooms 
case, o special screen wall hos been constructs 


in such 0 way as to 


give the greatest possible protection from blasts in the open court 


newspaper, or by pasting them over with 
strong gummed paper. All trap doors, sky- 
lights, and ventilators should be sealed, and 
if there is a fireplace the flue should be 
stuffed with rags, paper, or sacks; or better 
still, the opening should be closed with a 
sheet of plywood and adhesive tape. 

Care should be taken to seal up all cracks 
between and around window sashes, and 
gas curtains should be fitted to all doors. 
A gas curtain is constructed by fastening 
a blanket with strips of wood on the outside 
of the door frame, except for some 5 feet 
above the floor on the side away from the 
hinges. The bottom of the blanket is left 
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loose at that corner, so that it can be lifted 
up to let a person through. About one foot 
of the blanket is left trailing on the floor 
to prevent air drafts under it. If the blanket 
is impregnated with oil, it gives better pro- 
tection. 

If a refuge room is situated below the top 
floor of the house, as it should be, there is 
little danger of a direct hit by an incendiary 
bomb entering the room, for such a bomb 
does not penetrate a house below the attic 
floor. The bomb must, however, be ex- 
tinguished promptly, for the thermite burns 
fiercely at 3,000 degrees centigrade for 
about one minute, (Continued on page 218) 
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MERICAN skyscrapers, often the 
butt of foreigners’ jokes, stand 
ready to attain a new and in- 

dispensable usefulness. In the view of 
experts, they constitute a highly sat- 
isfactory, if not impregnable, defense 
against all types of bomb attacks. 
Even without added safeguards, they 
can safely protect millions of city 
dwellers and workers from explosives, 
gas, and incendiaries. And by the ad- 
dition of sandbags and steel in vital 


sectors, they can be made almost as AMERICAN TYPE OF BUILDING 
safe as the most elaborate shelter. 
Doge PAE OURS We. ATS MAY BE ANSWER TO RAIDERS 


laughed at our huge towers of steel 
and reénforced concrete regard them 
enviously today, for they have seen 
their own buildings of wood, brick, and 
masonry crumble to dust and rubble, 
graveyards for their hapless occu- 
pants. Their few modern structures, 
however, have withstood the heaviest 
assaults of incendiary and demoliti 
bombs. Residents of New York 
its Empire State, Chrysler, Bank 
Manhattan, and forty other towers 
more than 400 feet high; Chicago, 
where the Board of Trade, Temple, 
and almost a dozen others top 500 feet 
Detroit, with the Penobscot, and Pitts- 
burgh, with the Gulf Building, enjoy 
ample protection. Every American 
city has buildings that afford a large 
degree of safety. 

In the opinion of Ely Jacques Kahn, 
eminent architect of New York City, 
skyscrapers are “naturals” as a 


Bi ba 


Whot bombs do to European-type build- 
ings of wood, brick, ond stone: a scene 
in a residential area of London after 
it hed been hommered by raiders 


And this wos @ business building. Amer- 
ican skyscrapers of steel and concrete 
are believed to offer better protection 
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bomb defense. The common dem- 
olition bomb of 550 pounds will 
penetrate a maximum of eight 
stories through a steel roof and 


.TFOR: 1 
NN ; —_ steel and. retnforced concrete 
WN z= ANTIAIRCRAFT floors. With the added protection 
Ne (ON REENFORCE! of sandbags the penetration may 
* . SF be limited to three floors. The 
a) 
UPPER FLOOR: BA AA 


Ely Jacques Kahn‘s plan for 


_ HOW HIGH BUILDINGS AID DEFENSE a wes 
a SA ats 
2) suawavsactas 3 


CONVENIENT CARRIERS 
_TO AND FROM SHELTERS 


\ COMPARTMENTS. — x ne ae S  CABINETs 
HOLD SAND FOR, i : 


3: — LORIDE OF LIME 
EXTINGUISHING ; © NEUTRALIZE 


most powerful explosive, upon hit- 
ting the street, will not hurl frag- 
ments able to penetrate modern 
walls higher than three stories. 
Poison gas cannot rise more than 
two or three floors above street 
level. Incendiaries, weighing only 
a few pounds, may not penetrate 


@ shelter under a city park 


GREAT AIR-RAID SHELTER™ 
BENEATH PUBLIC PARK = 


RAMP.UP FOR 
DEPARTING CAR: 


LIGHTING AND 
POWER, PLANT 
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PRE-CAST 
CONCRETE SLABS 


even through a modern building’s roof. Even 
if they do, they must burn through almost 
completely fireproof floors and walls. 

Refugees in a skyscraper, then, provided 
they remain three floors above the street 
and five or six floors below the roof, are safe 
from anything except a direct hit which may 
be directed at them slantwise. For bombs 
never fall straight; they strike whatever is 
in their path at an angle. Experience abroad, 
however, has shown that even a hit like this 
is a minor catastrophe. It will undoubtedly 
kill or wound persons sheltered at that level. 
Striking at the 25th floor, for example, it 
may penetrate diagonally down to the 20th, 
killing and maiming en route. But the 
building’s steel frame is flexible; it will take 
the shock without collapsing. 

No surface structure, modern or other- 
wise, can be made impervious to a direct hit 
except at terrific cost, and it is likely that 
skyscrapers will have to continue to take 
that risk. Important safeguards such as 
sandbagging on the top floors, placing sand- 
bags between floors and windows to protect 
against flying fragments, and bracing win- 
dows or covering them with metal sheets, 
will add greatly to the general safety. 

‘The skyscraper's defense role however is 
not limited to protection alone. Military ex- 
perts concede that the heavily reéinforced 
roofs would easily support antiaircraft-gun 
emplacements, and shelters for gun crews. 

‘Unique and permanent underground shel- 
ters may be the solution in our cities’ most 
crowded areas, In emergencies they may be 


used as shelters for almost indefinite periods, 
completely equipped with food-storage, san- 
itary, and dormitory facilities; power units 
for lighting, heating, and ventilating; and 
ample ingress and egress motorways. A 
seven-foot layer of reénforced concrete, and 
reénforced concrete walls, would give them 
protection against demolition bombs, 

In time of peace these subterranean pal- 
aces, acres in area, may be transformed into 
useful civic projects. ‘Thousands of auto- 
mobiles may find storage and parking space 
there, new municipal markets, theaters, 
skating rinks, swimming pools, gymnasiums, 
auditoriums, and schools may be located 
there, far from dirt, noise, and traffic. 

Ely Jacques Kahn together with his part- 
ner, Robert Allan Jacobs, has even envisaged 
these combination war-and-peace villages as 
the modern answer to the problem of slum 
clearance. Mr. Kahn is famous for the de- 
signing of many of New York's best-known 
buildings and department stores, such as 
the Squibb Building, 120 Wall Street, Bon- 
wit Teller, Bergdorf-Goodman, and Jay 
‘Thorpe. Slums, he says, are peacetime 
hazards; they are worse in wartime. Raze 
them, therefore, and in their stead erect vast 
areas of parks, playgrounds, and apartment 
houses, with permanent shelters beneath 
them. 


Bombs striking o building of structur 
steel and concrete do only local damagi 
less flexible structures are demolished 


BUILDING 


BRITISH TYPE 
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Fly 
Yourself 
ina 
Rented 
Plane 


OW you can fly your- 

self in a rented plane, 
and pay only for the time 
you fly even though you 
keep the ship for a week or 
a month, Automatic clocks 
which keep an accurate 
record of the number of 
hours the ship is in the air 
are being installed in many 
rental planes to avoid ar- 
guments between pilot and 
owner as to just how long 
the ship was in use. This 
also provides a record of fly- 
ing time for student pilots 
building up “hours” for 
radio, instrument, or cross- 
country license require- 
ments, 


When you climb into ono of these new fly-it-yourself 
planes, you know you'll pay only for time in the air 


The renting company puts on cutomatic timer in the 
ship. It operates only when the plane is in flight 


When you return the plane—ofter a day, o week, or 
month—the "meter" shows exactly how much you owe 
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MAGIC-LANTERN 
CARTOONS TRAIN 


ARMY MECHANICS 


AGIC LANTERNS 

have joined the Army, 

Projectors that are 
direct descendants of the par- 
lor lanterns of a generation 
ago are now being used to 
train rookies in the mechanics 
of modern motor vehicles. 

They are used with what 
are known as “educational 
reading slidefilms,” because 
this has been found to be the 
speediest and most effective 
means of training mechanics. 
And speed is necessary, be- 
cause by this coming June the 
Army expects to have 190,000 
motor vehicles. 

The “textbooks” are 35- 
mm. films on which are re- 
corded the intricate details 
of the anatomy of automo- 
biles. The films are projected 
one frame at a time, and are 
moved through the projector 
manually by a knob on the 
side of the machine. Step by 
step they present all the the- 
oretical information that an 
Army mechanic needs, start- 


chor of ou- 
projector 
of 35 “slidefilm: 

low, learning about carburetors 
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ing with the reason for the existence of vari- 
ous parts, and ending with complete instruc- 
tions on how they should operate and how 
to keep them operating that way. If the 
lighting conditions in the classroom are 
carefully controlled, there is sufficient il- 
lumination for the students to make notes 
and even copy the sketches and diagrams 
as they are projected on the screen. 

‘The “Army kit,” which was made by the 
Jam Handy Organization, producer of i 
dustrial motion pictures, comprises 35 sep- 


Here are six frames from the slidefilm explaining the different 
to show the rookies why a car needs a differential in the 


PANE 


When a line of men marches around’a corner, 
the man farthest away from the center of the 
turn has the greatest distance to travel. 

The inner man has the shortest distance to go. 


In the automobile, BOTH rear 
wheels must be driven by the 
engine, but they must also be able 
to turn at different speeds when 
necessary. The device that 
makes this possible is called the 
DIFFERENTIAL, because it 
can drive the rear wheels at 
DIFFERENT speeds. 


arate films, and to make them more than 
3,000 drawings and a year’s work were re- 
quired. This course, for specialized train- 
ing, is divided into five smaller kits, cover- 
ing internal-combustion engines, power 
transmission, factors of mobility, electrical 
systems, and general service and repair of 
automobiles. 

Forty duplicate kits are now in use. They 
are in part responsible for the Army’s abil- 
ity to turn out a trained mechanic in three 
months or less. 


it is made 


In this film we will investigate 


the DIFFERENTIAL. First, 
however, let's look at a few 


the construction and operation of 


simple principles that will show 
us WHY a differential mechanism 
is necessary in the automobile. 


In the early automobiles, the principle of 
allowing the rear wheels to rotate separately 
on the rear axle was used. Only ONE of the 
wheels was connected to the ENGINE in 
this case. 


Let's start by cutting the single axle in two at 
the center. Now each wheel is mounted on a 
fl 


The comfortable shades protect the wearer from eye 
injury caused by sunlight during prolonged sun bath 


Lightweight Metal Sunshades 


Protect Eyes of Sun Bathers 


FoRM-FiTTING sunshades now protect the 
eyes of a vacationist seeking a coat of tan. 
Joined by a light wire, a pair of spoon-shape 
covers enable a wearer to open or close the 
eyes beneath them. Made of aluminum, the 
shields are comfortably light in weight, and an 
outer finish of aluminum paint is said to reflect 
sunlight and prevent overheating. 


Air-Line Pilot Gets Back to Earth Making Guns in Spare Time 


MAKING fine guns in his basement work- 
shop provides a spare-time hobby for Capt. 
Joseph A. Hammer, American Airlines 
pilot. With a specially built lathe and tools 
he made for himself, he has turned out 25 
precision weapons of original design. On one 
of them, a combination rifle and shotgun, the 
rifle barrel may be removed to leave a 
double-barrel 20-gauge shotgun, 
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Capt. Joseph A. Hommer with some of the 25 preci 


his basement home work- 


sion guns he hos made 
9 © rifle barrel 


shop, where he is pictured, 
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AMERICA’S LARGEST SALT MINE, WHERE WORKERS 
IN WHITE ENJOY NATURE'S AIR-CONDITIONING 


MAY, 1941 


INERS in white overalls 

working “diggings” where 

nature provides the air- 
conditioning, may seem a coal min- 
er's dream. But they are common- 
place features of the largest salt 
mine in the Western Hemisphere, 
buried 1,000 feet beneath the 
ground at Retsof, N. Y. 

Even the foreman’s office, draft- 
ing rooms, and machine shops are 
down in the mine, They are set up 
in caverns carved from rocks of 
salt, to take advantage of the ideal 
working conditions. The surround- 
ing earth maintains an unvarying 
temperature of 63 degrees, and 
the salt absorbs excess moisture. 
‘The only man-made accessories to 
the air-conditioning system are the 
ventilation fans. 

One of three such mines operated 
by the International Salt Company 
(others are at Detroit, Mich. and 
Avery Island, La.), the Retsof 
workings spread over more than 
1,000 subterranean acres, almost 
the size of the lower end of New 
York's Manhattan Island. Some of 
its white-walled corridors are two 
miles long, and a man can walk the 
entire 15 miles of the mine's cir- 
cumference without ducking his 
head. 

In mining the salt, huge saws 
cut vertical and horizontal slots in 
the sides of the veins, which are 
sometimes 100 feet thick. This 
gives the dynamite a chance to 
break up the greatest amount of 
rock with the least amount of 
danger to mine and miners. After 
the blast, squat electric locomo- 
tives hustle empty cars to the salt 
pile. When they are loaded, the 
salt is hauled to a dump near the 
main shaft, where the cars are 
lifted and turned upside down to 
unload their cargoes into a giant 
crusher. This reduces the rock 
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12 of how big the Retiof 


Just to give you on 
, it hos been put 


1,000-cere salt mi 


slabs to eight-inch lumps, and then “skips, 
or buckets, hoist the salt to the breaker 
house at the head of the shaft, 

Although rock salt is mined, the salt 
which reaches your table comes principally 
from wells, They are of two types. In one, 
natural brine is pumped from the well, and 
in the other water is forced down into a 
deposit, where it dissolves the salt. 

‘The ‘ancient Chinese followed the prin- 

used today in obtaining salt from 
brine when they evaporated sea water in 
the sun. That method is still followed in 


Electric locomotive hauls 25-cor salt train. . 


Cree dewe vio 
«on top of a view of lower Manhattan. Some 
of ‘its white-walled corridors extend two miles 


some countries, but here the evaporation 
process is generally speeded by huge “vac- 
uum pans,” some of which stand 45 feet 
high and can produce 200,000 pounds of 
salt a da: 

Evaporation is used also in making flake 
or “grainer” salt, needed in making butter 
and pretzels, and in curing meats and other 
foods. Here the evaporation is done in long, 
shallow vats, with steam pipes running 
through them. 

Rock salt is chiefly used for making ice 
cream, and for melting ice on streets. 


«= through salt-walled tunnel, 40 feet in width 


Salt mine in which 
rock salt, blosted 


below, is brought 
up in great 
by means of * 
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2 f0"the floor of the mi 


H's cor , for the salt 
walls absorb moisture and the temperature is even 


Subterranean machine shop, 195 by 30 
rock-salt walls 9% hi 

comes from 500-watt indirect units, and machi 
stand on concrete beds set in the rock-salt floor 


4 Solt, brought to the surface in lumps by 
overturning “skips,” is poured over screens, 


5 Electric “shaker screens” carrying on the 
grading of the salt, This process ossures 
uniform size ond removes all "salt dust.” 
Corser rock-salt grades are used in industry 


6 After undergoing its first breaking 

and screening process, the salt is 
still in hard, tough, eight-inch lumps. 
‘On the floor below the primary screens 
it is further reduced by these crushers 


Final screening and grading is fol- 
7 ‘owed by posting. Coorser soll I 
packed in bags, and much of itis used 
by home owners and janitors through- 
out the country to melt sidewalk ice 


Also from rock-salt 
@ different method, salt for table 


os 
0 


brine, ond the water is evaporated off in the 
‘vacuum pons.” Often four of thom. . « 


red salt for home us 


ers with adjustable spouts through which the salt 
can be poured into table shakers. The girl watches 
the machine feed the salt in by those some spouts 


= are linked to form a 
quadruple effect" unit 
Pans are 18 to 22 fect 
wide and 36 to 45 feet 
high. Copper tubes, in 
center form steam belt 


Did You Eat 
Your 6-Pound 
Ration of 
Salt Last Year? 


The average Amer- 
ican uses six pounds 
of salt a year as a 
condiment. As much 


more goes into pre 


ing his food. 
Seventy-nine plants 
in U.S, produce nine 
million tons of salt 
annually, It's worth 
about $24,000,000 
Centuries will pass 
before known deposits 
of salt are used up. 
and there will still be 
3 percent, by weight, 
of salt in the sea. 
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Here’s My Story 


NGINEER OF THE CHRYSLER CORPORATION 


Topay Freo Moree ZEDER 15 DIRECTING EI 


WATCHING TRAINS IN HIS NATIVE 
AY CITY, MICH,, INTERESTED YOUNG. 
RED ZEDER IN ENGINEERING 


= 


HE WENT TO WORK AT II, FILLING 
PART-TIME JOBS AS A RAILROAD CALL 
BOY AND CAR CHECKER 


=] 


AFTER HIGH SCHOOL, HE LANDED A 
FULL-TIME JOB IN THE MOTIVE POWER 
DEPARTMENT OF THE MICHIGAN . 
CENTRAL RAILROAD 


WITH HIS SALARY FROM THAT JOB, 
PLUS WHAT HE EARNED VACATIONS, HE 
STUDIED MECHANICAL ENGINEERING AT 
THE UNIVERSITY OF MICHIGAN 


He was GRADUATED 
IN 1909 AND SOON 
BECAME ERECTING 
ENGINEER FOR THE 
ALLIS- CHALMERS. 
Company IN 
MILWAUKEE, WIS. 
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THE CAREER OF 4) 
FRED M. ZEDER fez, 


Nov SATISFIED WITH THAT, HE JOINED. AS PRESIDENT OF THE ZEDER-SKELTON- 
THE STUDEBAKER CORPORATION IN 1913 BREER ENGINEERING COMPANY, HE 

AS CONSULTING ENGINEER} LATER HELPED DESIGN THE FIRST CHRYSLER 
BECAME CHIEF ENGINEER CAR IN 1923 


Wren THE CHRYSLER 
RPORATION WAS. 

FORMED, FRED ZEDER 

BECAME VICE 


Tooay, AT 55, HE 15 vice CHAIRMAN OF 

THe CORDDaRTION!S BOARD Or BiatcTORS CHARGE OF 
AND DIRECTOR OF THE CHRYSLER a NEERING 
tABORATORIES. HE Is CREDITED WiTH MANY 
IitPRoveMeNTs im AUTOMOBILE DESION 
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By EDWIN TEALE 


MERICA is the hobby center of the 
world, More money is spent annually 
on hobbies in the United States than in any 
other country on earth. From old-fashioned 
whittling: to polarized-light microscopy, a 
thousand and one spare-time interests pro- 
vide Americans with relaxation and amuse- 
ment. Seeking relief from the strain of an 
uncertain future, millions of persons, in re- 
cent months, have joined the ranks of the 
hobby-riders. 

Supplying the needs of America’s vast 
army of hobbyists has become big business. 
Factories with incomes of millions of dol- 
lars annually cater to the wants of men 
and women who are following specialized 
hobbies, Each week sees an increasing 
number of hobby columns in newspapers 
and hobby volumes on the shelves of librar- 
ies and bookstores, 

Among all these infinitely varied avoca- 
tions, which are the favorite ones? Which 
attract the most followers? 


Which repre- 


sent the greatest annual money investment ? 
What are America’s five leading hobbies? 

To find answers to these questions, Poru- 
LAR SCIENCE MONTHLY, during recent weeks, 
has been conducting an extensive survey 
covering individual hobby groups, manu- 
facturers in the hobby field, national organi- 
zations devoted in various ways to the fur- 
thering of hobbies. On the basis of the 
number of persons engaged in the particu- 
lar avocation and the amount of money spent 
by them during a year, the following five 
active hobbies emerged at the top of the list: 

Photography, 

Stamps, 

Music, 

Model Making, 

Home Workshop. 

Have you ever wondered how many 
Americans collect stamps or own cameras; 
how many people have home workshops or 
spend their leisure time operating model 
railways? On the pages that follow, you 
will find such information. For up-to-the- 
minute facts about the nation's No. 1 avoca- 
tion—photography—turn to the next page. 


fans clicked their shutters 600,000,000 
times to record still pictures in ‘the 
United States. They spent, during that year, 
more than $100,000,000 for film, supplies, 
and new equipment, The simple box camera, 
stand-by of amateurs for decades, is still 
top seller in American photographic stores. 
In 1939, the latest year for which such sta- 
tistics are available, box cameras outsold 
all other types two to one. Of the 1,500,000 
new cameras purchased that year, approxi- 
mately 1,000,000 were box outfits. Miniature 
35-millimeter cameras represent only about 
one percent of those used by American ama- 
teurs. ‘The film most widely in demand is 
No. 120. Most photographed object in 
America is reported to be Oscar, polar bear 
at the Rochester, N. ¥., Zoo, Eastman tech- 
nicians try out new films by photographing 
Oscar's White coat against a dark back- 
ground. 
Besides America’s 19,000,000 still-camera 


[is YEAR, 19,000,000 amateur camera 
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0 in for still pictur 
x cameras outsell 


fans, there are some 500,000 home-movie 
enthusiasts. Eight-millimeter movie film 
outsells 16-millimeter in this field and, in 
the production of America's leading maker 
of home-movie film, the Eastman company, 
Kodachrome leads black-and-white. More 
than 200 amateur movie clubs are active in 
the country, The number of still-camera 
organizatiofis, counting both junior and 
adult groups, exceeds 9,000. There are 
about 5,000 adult clubs and approximately 
4,000 school and junior photographic organi- 
zations in the country. New clubs are being 
formed at the rate of more than one a week. 
Nearly 100 such groups are active in the 
New York City area alone, There are 
camera clubs composed of doctors, of chem- 
ists, of Wall Street brokers, of telephone- 
company employes, of bankers, of a hundred 
and one other specialized groups. The larg- 
est photographic organization of the kind 
is one devoted to snapping railroad pictures. 
With headquarters in New York City, it has 
more than 15,000 members scattered in vir- 
tually every state in the union as well as in 
foreign countries. Smallest club is said to 
be a pictorial group with only eight mem- 
bers, four of which live in New York and 
four in Cuba. They get together for meet- 
ings at intervals of two or three years. 
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proximately, are being spent by the 

12,000,000 Americans whose hobby is 
stamp collecting. The number of these en- 
thusiasts, according to philatelic authori- 
ties, has zoomed from 2,000,000 in 1931 to 
six times that number in 1941. 

During the Government's last fiscal year, 
the Post Office Department sold $4,000,000 
worth of new stamps to American collectors. 
‘This sum represented an almost clear profit 
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Fics MILLION DOLLARS a year, ap- 


/ 


Six times os many Americans now 
collect stamps os in 1931. World 
events give the hobby new appeal 


Experts use microprojectors and 
other elaborate equipment in ex- 
‘omining stamps to make sure that 
collectors got what they pay for 
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for the Government. In New York City, 
more than 175,000 school children have 
stamp collections. Issues from countries 
overrun by Germany are now in greatest 
demand. All told, there are more than 150,- 
000 different kinds of stamps listed. 

Many present-day enthusiasts are buying 
stamps as an investment as well as a hobby. 
A New York newspaper, a few weeks ago, 
carried an advertisement reading: “An en- 
tire lovely island, south shore, Massachu- 
setts. Will consider exchange for North 
American stamp collection.” At least 10,000 
persons in the United States are following a 
budget plan of stamp buying to build up 
college funds for their children, There are, 
experts say, more than fifteen collections in 
the United ‘States worth $1,000,000 apiece. 
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MUSIC 
10,000,000 
AMATEURS 


10,000,000 Americans turn to music 

for a hobby. Musical avocations, dur- 
ing the past decade, have gained rapidly in 
popularity. In 1932, there were approxi- 
mately 20,000 school bands in the United 
States. Now, there are 50,000. In 1932, the 
number of pianos shipped from American 
factories was 27,274; last year, it was 136,- 
500. 

When the first national high-school band 
competition was held in Chicago, TIL, in 
1923, only 25 bands competed. Today, as 
many as 5,000 take part in the sectional and 
national competitions. School orchestras, 
with an average of about 25 players, num- 
ber in excess of 40,000. Each year, between 
3,000,000 and 5,000,000 school children study 
some kind of instrumental music. In 1924, 
when National Music Week was first ob- 
served, only 800 communities took part. By 
1930, the number had reached 2,000, and by 
1940, 8,000. 

Shifts in popularity of instruments have 
occurred in recent years, The once-popular 
banjo has almost disappeared, while the 
accordion is riding a new high tide of favor. 
‘The finest accordions, costing about $1,000, 
contain more than 3,500 parts and require 
six weeks to make. 


Aconpe to conservative estimates, 
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50,000 school bands keep young America tooting 


It i estimated that from 
3,000,000 te 5,000,000 of 
the country's school stu- 
dents are learning to ploy 
some musical instrument 


Accordions art 
reat popular 
Rest of the 
cost about $1,000, contain 
more than 3,500 parts, and 
require six weeks to make 
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MODELS | 
| 2,250,000 
| MODELERS 


HE whine of midget gas engines, the 

whir of miniature plane propellers, the 
metallic chatter of model railroad trains 
provide music to the ears of more than 
2,250,000 Americans. Last year, approximate- 
ly 2,000,000 model airplanes were turned out 
by amateurs in the United States. Nearly a 
quarter of them were powered by gasoline 
engines. The other 1,500,000 depended on 
conventional rubber-band motors. In recent 
months, the trend in model-plane building, 
naturally, has been toward military ships. 
One eastern amateur has a fleet of 15 gas 
jobs, each equipped with its own power 
plant. Similar air-cooled engines are being 
used in streamlined miniature racing cars. 
Competitions between these mile-a-minute 
midgets have increased in popularity during 
the past year and a half. 

In all parts of the country, model rail- 
roading is as active as ever, Lumping to- 
gether the “tinplaters,” who buy their equip- 


it. Outfits range from simple layouts to 


railroads have perennial fascination. Some 


There's no bottleneck in model-plane production. 
About 2,000,000 were mode by amateurs last yeor 


ment ready-made, and the “model railroad- 
ers,” who make theirs to scale, there are 
approximately 250,000 miniature-train en- 
thusiasts in the United States. Last year, 
they spent $11,000,000 for new electric trains 
alone. The average model railroader spends 
about $3 a week on his hobby. More than 
100,000 of these hobbyists are said to have 
equipment that is worth $400 or more, 


nthusiasts buy their equipment ready-made; 
borate systems with hundreds of feet of track 


HOME WORKSHOP 
2,000,000 
\ SHOPS 


IN 2,000,000 home workshops, American 

hobbyists are finding fun working with 

tools and making things of wood and 
metal. Stemming from one of the most 
time-honored hobbies of all, whittling, home 
craftwork has branched out in many direc- 
tions. Approximately one in four 
shops, 500,000 out of the 2,000,000 
total, are equipped with power tools. 
According to the estimate of one ma- 
chinery manufacturer, home-workshop 
hobbyists in the United States install 
annually about $5,500,000 worth of 
new electric-driven machines. Ap- 
proximately 400,000 of the home- 
workshop fans are fortunate enough 
to possess power lathes. The average 
amount spent in twelve months by the 
confirmed home workshopper on tools 
and materials runs between $50 and 
$100. 

Both farm and city dwellers enjoy 
home workshops. A few years ago, 
when a leading farm journal made a 


Amateur radio is an important branch of 
home-workshop activity, with 56,000 li- 
ham" operators. Wood and metal 
: there are some 400,000 
use by amateu 
bines art 

of manual skills 


power lathe 
work of many kinds 
n with the us 


survey of its readers, it discovered that 27 
percent of all the farmers who replied to 
the questionnaire had home workshops and 
spent their leisure on craft projects. 

Besides woodworking, carving, furniture- 
making, and metal work, there are numer- 
ous specialized branches of home-workshop 
activity. One of the leading variations of 
the kind is amateur radio. ‘The 56,000 li- 
censed amateurs in the country construct, 
operate, and repair their own wireless sets. 
‘They range from schoolboys to octogenar- 
ians. The youngest is 11 and the oldest 88. 
One amateur has a layout that cost $25,000 
while scores of “ham” operators get along 
on a total investment of $25. Banded to- 
gether in The American Radio Relay League, 
26,000 of these amateurs help maintain com- 
munication when floods or storms interrupt 
telegraph and telephone service. 


This signal board shows a TWA dispatcher the locotions of all flights under his control 


Block-Signal System 


Checks Planes’ Positions 


N AUTOMATIC block system 
for commercial or military 
planes, developed by radio en- 
gineers of the TWA airway sys- 
tem, gives a flight dispatcher an 
animated picture of craft operat- 
ing in any area under his control. 
Ordinarily, dispatchers have 
depended upon radio reports from 
planes to fix their position. The 
new system, however, employs a 
series of tracks—each one repre- 
senting one direction along an air- 
way. Electrically driven worms 
move brass blocks, representing 
planes, along their corresponding 
tracks. 

As soon as a plane leaves a ter- 
minal, the miniature plane starts 
moving across the panel, its 
speed regulated in accordance with the 
pilot's flight plan. Slots along the track rep- 
resent “check points” where the pilot is due 
to report. When a report is received, the 
dispatch-office radioman closes the “block,” 
allowing the plane on the panel to pass on 
toward the next check point. If the pilot 
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‘ass blocks move olong tracks accor 
At “check points," positions ore verified by pilots’ reports 


tun 


ing to flight schedules. 


fails to report on time, however, the plane 
drops into a slot and rings an alarm bell. 
This calls for an inquiry from the flight su- 
perintendent, who puts the plane back on 
the track when the pilot radios his safe ar- 
rival. No plane can enter a “block” until it 
has been cleared by the preceding plane. 


POPULAR SCIENCE 


New Textile Research Brings You 


BETTER CLOTHES 


By DAVID M. STEARNS 


that looks like an ordinary cotton or 

linen fabric, is soft and pliable, and can 
be worn, laundered, and dry-cleaned indefi- 
nitely without losing its rainproof qualities. 
Even the flimsiest fabrics can be flame- 
proofed at low cost. You can buy a velvet 
gown that will withstand hours of crushing 
and emerge without a wrinkle. 

Before long there will probably be avail- 
able a starchlike finish that, once applied, 
will last as long as the cloth on which it is 
used. A synthetic fiber already is being man- 
ufactured that has many of the desirable 
qualities of wool. 

‘That is mentioning but a few examples of 
what chemical research has done for the 
textile industry and the textile-consuming 
public. Many of these products and devel- 
opments which give you better clothes re- 
sulted from years of painstaking experi- 
ments, while others were developed from 


Tene you can buy rainproof clothing 


A sce 
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tests in which the chemists were seeking 
something else. 

Take flameproofing, for example. A chem- 
ist in the Du Pont laboratories in Wilming- 
ton, Del., was trying to make a new plas- 
ticizer. He was working with urea, or car- 
bamide, which is one of the recent products 
made from elements of coal, air, and water. 
Adding fuming sulphuric acid to one of his 
experimental mixtures, the chemist found 
that he had sulphamic acid. 

‘This product had been known for years, 
but this surprise development showed the 
first practical method of producing it in com- 
mercial quantities. 

Then ammonium sulphamate was made 
from the sulphamic acid, and this turned 
out to be just about the best flameproofing 
agent yet developed. Flameproofing agents 
had been used previously, but some stiffened 
fabrics to which they were applied, others 
spoiled colors, and some eventually dried 
and “dusted” out of the treated cloth, leav- 
ing it again vulnerable to fire. 

Ammonium sulphamate does none of these 


in the New York laboratory of the Du Pont Organic Chemicals Department, Dyestuffs Division 
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things. And because it is water-soluble, any 
laundry can apply it easily to dresses that 
might blow into a fireplace or over a stove, 
or to curtains to be used where there is a fire 
hazard. Workmen's clothing can be treated 
with it, or it can be applied to paper by 
painting or spraying. In fact, it is effective 
on almost any fabric and on most cellulose 
products. 

Its application to clothing is simple. The 
ammonium sulphamate finish is dissolved 
in water. The material to be treated is 
soaked in this solution and then dried and 
ironed in the usual manner. Because of its 


|. To test “Zelan" water repellent, the fobric 
is first soaked in @ solution of the compound 


2. The cloth is then hung on a frame and dried 
with fans at a moderate temperature, as below 


water solubility, however, washing removes 
the chemical, and it must be reapplied after 
each laundering. Dry-cleaning, however, 
does not affect it. 

Finishes based on ammonium sulphamate 
do not actually prevent a fabric from being 
destroyed by fire. Treated cloth held in a 
flame will be slowly consumed, but the 
moment the flame is removed, the cloth stops 
burning and there is no afterglow. 

Flameproofing turned out to be but one 
use for sulphamic acid. It is useful in tan- 
ning leather, the ammonium salt is effective 
as a weed killer, and experiments are now 


W\ 


3. Third step is baking in an electric oven. For best 
results, the temperature must be carefully regulated 


4. And 
treated fabri 


is the effect: drops of water on a Zelan- 
Note how the cloth resists moisture 


Flameproofing fabric. The cloth 
is dipped into a water solution 
of the Du Pont "fire retardant” 


under way to develop its fullest usefulness 
in this line. 

‘The demand for this product is already so 
great that the Du Pont company has built 
a plant to manufacture it on a large scale. 
Not wishing to mislead the public into be- 
lieving that it will be possible to hold a 
piece of cloth treated with ammonium sul- 
phamate in a flame without damaging it, 
the product is sold by the manufacturers as 
a “fire retardant.” 

The development of durable water-repel- 
lent finishes for fabrics represents one of 
the latest and most important accomplish 
ments of the textile chemist. Water-repel- 
lent finishes have been known for many 
years, but until the advent of “Zelan” dur- 
able water-repellent finish (known as “Ve- 
lan” in England, where it was developed), all 
such finishes available in this country were 
removed by laundering or dry cleaning. 
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After wringing out ond drying, the 
cloth is put to the test along with 
on untreated pit 


+ ++ consume the untreated 
somple (at left); the other 


The flames... does not support combustion 


This is the first process in which chem- 
icals used in making a fabric water-repel- 
lent are such that they act to form a com- 
pound with the fibers of the cloth, Because 
of the tight bond between Zelan and the fab- 
ric, the finish is highly resistant to both 
laundering and dry cleaning and retains its 
effectiveness throughout the useful life of 
the garment. 

This finish must be applied to fabrics un- 
der carefully controlled conditions and ac- 
cordingly is applied only in textile mills. 
‘Though it naturally adds something to the 
cost of clothing, its usefulness and popularity 
are shown by the number of garments now 
being manufactured of Zelan-treated fabrics. 
The U. 8. Army recently ordered almost 
2,000,000 garments of fabrics to which wa- 
ter-repellent finishes have been applied. 

Collars on men’s shirts that regain their 
stiffness each time they are laundered, and 
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To see how dyestuffs will stand up under washing, 
small skeins of yarn are dipped in the dyes... 


resist wrinkling, all without the use of 
starch, are another contribution of the chem- 
ists. ‘These are made by inserting a layer of 
some thermoplastic such as acetate rayon 
between the two layers of cloth of which 
collars are made, The thermoplastics hold 
their shape as long as they are kept at or- 
dinary temperatures. But when heat, say 
from an iron, is applied, they can be molded. 
So when the laundry irons your shirt col- 
lar, the wrinkles vanish and after the col- 
lar cools, the thermoplastic stiffens and 
holds the cloth in the desired shape. 

Crushproof velvets and other crease-re- 
sistant fabrics are usually produced by ap- 
plying any of a variety of chemical com- 
pounds to the cloth. Some form chemical 
unions with the fibers, others merely coat 
the surface. But the general result is to 
give them an elastic quality which makes 
them spring back to their original shape 
when pressure is removed. 

Nylon, rayon, and similar synthetic 
products belong in any list of chemists’ con- 
tributions to better clothing, and new uses 
for these synthetics are constantly being 
found, Just recently nylon thread for home 
sewing, by hand or on the sewing machine, 
was placed on the market. Its strength and 
elasticity allow garment seams to stretch 
without danger of breaking the stitches. 

Rayon, one of the older synthetics, is now 
produced as a fiber that has certain charac- 
teristics formerly found only in wool. Like 
wool, this new “Fiber D," as it is called, has 
a high degree of permanent “crimp.” It 
has been used successfully in carpets, drap- 
eries, and upholstery. 

Dyestuffs are another important chemical 
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++ ond then placed in glass jars containing vari- 
‘ous washing pi irsey These go into a machine... 


+. called a “Wosh-O-Me' " which sloshes them 
‘round in a water bath at a regulated temperature 


contribution to textile users. In this field 
the chemists have been making constant 
progress, until today more than 2,700 kinds 
of dyes are being made in this country 
alone. Mildewproofing, shrinkproofing of 
certain fabrics, and many kinds of per- 
manent finishes can be added to the list. 
Not satisfied with what they have already 
produced, the chemists continue to spend 
millions of dollars every year on research. 
Right now they are seeking a means of 
shrinkproofing wool, and a permanent moth- 
proofing finish. When they find them, they 
will go on to something else. You can be 
fairly certain that out of their test tubes will 
come still better clothes for the future. 


POPULAR SCIENCE 


Glass-bead traffic line on a California highway. Tiny spheres embedded in’ lacquer reflect the light 


Beads Brighten Traffic Lines 


INY glass beads, held in place by white or 

yellow lacquer, are being used by Califor- 
nia highway authorities to brighten traffic 
stripes at places where fog, curves, and hills 
obscure the vision of night drivers. Measur- 
ing as little as 1/100 of an inch in diameter, 
the spheres reflect headlight beams and re- 
turn the color of the painted line, making the 
striping brighter and more effective after 
darkness falls. 

To apply the beads, a striping machine is 
pushed ahead of a truck. A bead-dispensing 
hopper occupies a place directly behind the 
paint rig’s spray nozzle. When the machine 
is in motion, its wheels turn a fluted cylinder 
in the hopper, which feeds the beads upon the 
wet lacquer. As the paint dries, capillary at- 
traction draws it into interstices between the 
beads, firmly bonding them in place. As the 
line wears down, the uppermost spheres 
progressively become detached, 
but the reflection still is seen un- 
til the last are gone. Painted- 
bead lines are said to remain bril- 
Mantly visible twice as long as 
painted strips, and are self-clean- 
ing, since traffic removes dust. 
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As the striping machine is 
pushed along the highway, 
beads are fed out evenly 
onto the wet lacquer from 
the hopper shown at right 


‘An ounce of prevention for night accidents, The 
smallest beads used ore 1/100 inch in diameter 


Old Man River Gets a 
Streamlined Boat 


Old-time Mississippi River pilots would 
blink at the towboot Stanolind A, here 
nosing up to the shore at her home port 


traffic, the twin-screw towboat 

Stanolind A, offers a striking 
contrast to the stern-wheel type long 
in use for pushing lines of barges 
lashed together. The 1941 model trans- 
mits 1,200 horsepower to its 76-inch 
propellers, of tunnel type for service 
in shallow waters. Stubby “knees” at 
the bow push six barges, loaded with 
2,400,000 gallons of Standard Oil Com- 
pany of Indiana products, against the 
current. Deck house, pilot house, and 
stacks are low-lying. The pilot house 
contains no wheel for the pilot to spin. 
Instead, he guides the 144-foot boat 
with a pair of long brass levers. A 
battery of high-powered searchlights, 
operated by overhead controls in the 
pilot house, help him to keep in the 
winding channel, Pilot and engineer 
can converse easily over loudspeaker 
telephones, since the roar of the two 
600-horsepower Diesel engines is dead- 
ened with a Maxim silencer and sound- 
proof material on the bulkheads. 
Seven commodious staterooms ac- 
commodate the crew, whose meals are 
prepared in a roomy galley equipped 
with an oil-burning range, two electric 
refrigerators, and an electric coffee 
urn, Thirty-five feet in the beam, the 
boat draws 8% feet of water. 


A NEWCOMER to Mississippi River 
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rew's meals are cooked on an oil-burning range, 
1¢ lorge golley has two electric refrigerators 
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Masia. dhine? 


IKE BOOTBLACKS for Gargantua, work- 

ers on the Douglas B-19, largest plane 
ever built, dust and polish its wings and 
fuselage every day. More than 8,500 square 
feet of metal are being brought to a brilliant 
gleam, in preparation for the great craft's 
emergence from its construction hangar. It 
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has a wing spread of 212 feet and will be 
able to fly more than 7,700 miles without 
stop, with a total weight of 82 tons. This 
is the new U. S. Army plane that could fly 
from the American mainland to Europe, 
drop a load of bombs, and return to its 
base without having to refuel. 
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A Home 


TO YOUR ORDER IN 


50 Hours 


IX eight-hour working days, plus a cou- 

ple of hours, after the contract is signed 
your new home will be ready for occupancy. 
‘That's the guaranty of Hal B. Hayes, 29- 
year-old California builder, who has devel- 
oped his own system of mass-producing 
houses with pre-cast concrete. 

Hayes's houses are not shacks, either. 
‘They are complete with landscaping, light- 
ing and plumbing fixtures, shades and 
screens, and paint or paper on the walls. 


To achieve this remarkable speed, Hayes 
turns out walls, roofs, and partitions at a 
“factory.” Door and window frames, con- 
duits for wiring and plumbing, and bars of 

énforcing steel are laid out in their proper 
positions and the concrete is poured into 
forms around them. That takes only a few 
hours. 

‘When they have dried, the parts are loaded 
on a truck and trailer by a crane and hauled 
to the building site. The crane goes along to 
unload the pieces and hold them in position 
while workmen bolt them together. This 
house is ordinarily completely set up within 
three days; in a demonstration a three-room- 
and-bath unit was erected in 23 minutes. 

Best of all, the completed dwellings are 
proof against moisture, termites, fire, and 
earthquakes. According to Hayes, his sys- 
tem could be used to produce bombproof 
shelters that would conform to present 
British requirements for such structures. 

He has already turned out 100 homes, and 
now he is working on an order for 1,000, to 
be built in Venezuela. 


Hoyes, inventor of the system, puts window form 


slob, making ready for pouring of a living-room wall 


Before pouring the concrete for o 
1 all o: rook, workman oils slab on 
which it will toke shape. This makes 
it easier to remove wall when it dries 


g “Construction” begins, With three 

mixers, an eight-room house can be 
poured in 30 minutes. It can be erected 
ready for occupancy in five work days 
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CONCRETE CONTAINING PUMICE os © major ingredi- 
ent is used in building these pre-cast houses, because it is 
light but strong, ncils con be driven into i, it con be cut 


the Mojave De: 


PRE-CAST HOUSES can be 
purchased in ony of a dozen 
models, five to eight rooms. An 
coverage house, with two bed- 
rooms, can be built for $3,000, 
lowing $400 for a site, and 
financed for os little as $150 
down, $15 2 month. A special 
method of vibrating the forms 
while concrete is being poured 
makes it possible to form kitch- 
en sinks, with droin ond splash 


with shingle roof. It is a two- 
bedroom home owned by Mr. 
end Mrs. Paul Bergman, of 
Burbonk, Colif. It is decorated 
with poper, ap} directly to 
concrete wolls, and 
landscaped garden. 


4 Combination tower ond boom is the real secret of ¥ 
in setting up the house. It can pick up o ten-ton [ood, 
end cote it down 60 feet eway without chipping @ corner 


6 Here is the first 
pre-cast home to 
completed with 4/2- 
h concrete roof. It 
is a seven-room hous 
North Hollywood, Cal 
It is shown ready for 
windows and doors 
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5 inside corners. 
joints ore grouted with cement 
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This Mohowk locome 


drags the New York Central's hotshot 


Merchandiser on its fost overnight run from New York to Buffalo 


Merchandiser, but all along the main 
line of the New York Central Railroad 
they call her the Moneymaker. Before the 
glare of her searchlight has painted the 
sky, loading platforms at Rensselaer, Utica, 
Syracuse, and Rochester have been pre- 
pared for her reception and cars laden with 
rush goods are on the sidings. She roars 
through the Mohawk Valley flats at an 
authorized speed of 65 miles an hour, and 
freight which leaves New York after the 
end of the business day is in Buffalo less 
than eleven hours later, before another 
day's business begins. 
Nine dollars a train mile is the revenue 


Ps SCHEDULES list her as the 


At St. John's Park in New York City, stevedores 
unload last-minute cargo from shippers’ trucks 


from the Merchandiser. Normal passenger- 
train revenue is $2 a train mile, Simple 
mathematics gives these hotshot freights 
precedence over most passenger trains. The 
big new Mohawk-type locomotives and steel 
cars with high-speed running gear and 
special brakes enable the Merchandiser to 
utilize every advantage her prestige gives 
her. 

Work on hotshot freight gains impetus as 
other lines of business are closing for the 
day. Until about 5:30 p.m. a leisurely atmos- 
phere envelopes the Merchandiser’s loading 
platforms at St. John’s Park in New York. 
‘Then things suddenly begin to hum as 
the trucks laden with last-minute ship- 


«+. and stow it in special box cars desig 
hold the rails of speeds above a mile o 


EDWIN H. BROWN and 
RALPH MORSE, writer 
and photographer, rode a 
fast overnight freight train 
between New York and 
Buffalo to bring you a 
word-and- picture story of 
steam and steel. It’s today’s 
big news in American rail- 


roading. 


New equi 


went and hand-picked personnel help make po 


the fost schedules and efficient handling of the hotshot freights 


ments roll in, bringing goods that will be on 
the counters of upstate department stores 
in the morning. The transfer of goods is 
made with swift precision and the swarming 
platforms suddenly gape emptily as railroad 
police and yard crews check car seals and 
brakes. 

With smooth docility the Buffalo hotshot 
is off, rumbling northward on the elevated 
tracks behind an electric switcher. A few 
more cars are picked up at the Thirty-third 
Street yards and next comes Harmon, where 
tue change to a steam locomotive is made. 
It is waiting there on a parallel track, and 
the engine crews change places, swinging 
from one locomotive to the other without 


When a car is loade 
metal strap which 


is sealed with o leaded 
Il break if tampered with 


touching foot to ground, It takes five min- 
utes to change engines. 

‘The number of the steam locomotive has 
been chalked on the edge of the platform, the 
last of a series of such numbers. That is 
for the convenience of the conductor, who 
notes it in his wheel report as the train 
whips past with gathering speed. It saves 
a half-mile trip along the tops of swaying 
cars. 

The next stop, Rensselaer, across the 
Hudson River from Albany, marks the end 
of the Hudson Division, A new crew takes 
charge there. A few hours later the men 
who took the Merchandisor out of St. John’s 
Park will swing aboard a southbound train 


A yardman couples cars, guiding the switch e1 
gine, perhaps 30 cars away, by lantern signal 


(Continued) 


ew Zee es 


Kuti tate oot oF the oy 


At Harmon, N. Y., the 
big Mohawk 


in just five minutes 


the stoamer’s cab, @ 
long train ra 


im sits brakeman R.J. 
Bowen, calling out the colors 
of the block-signal lights... the run except pull the whistle cord 


while the fireman checks up on his fire 


‘ond the 250 pounds of steam n 


for the run 


and complete their night’s run in time to 
have breakfast in New York. 

The Merchandiser heads west with a 
pusher engine to boost her over the Albany 
hill and settles down to the run through the 
Mohawk Valley. Cars are dropped at Utica, 
Syracuse, and Rochester, and other cars are 
added. In the earliest glimmer of dawn the 
switch points of the Buffalo yards are 
clicking underfoot. Early commuters step 
back on the platform as the grimy Merchan- 
diser rolls through the passenger terminal 
spewing soot. A half-mile beyond she slides 
to a stop at the Clinton Street freight depot, 
21 minutes ahead of schedule—but not too 
early for the trucks, already lined up by 
dozens, waiting for the hotshot freight. 

More than 50 such trains make nightly 
runs in the United States. Every night the 
rails of the Erie; Delaware, Lackawanna & 
Western; B.& O.-Reading-Jersey Central; 
Burlington; Cotton Belt; Union Pacific; 
Southern Pacific; Pennsylvania; Southern, 
and half a dozen other systems sing to the 
rhythm of the great trains of 50 cars or 
more rushing through the dark. 

They are the railroads’ answer to truck 
competition and they are making the truck- 
men hustle for their money. Except for the 
silk trains and a few which were put on to 
handle fruit and other perishable freight, 
the railroads had become pretty complacent 
about their freight business. ‘Then, in the 
early years of the depression, they suddenly 
realized that the less-than-carload lots were 
being stolen from under their noses by the 
truckmen, The Southern Pacific was the 
first to do something about it, inserting a 
car or two of freight on a money-losing 
passenger run. The volume of freight grew 
and the road soon was running a freight 
train with a coach or two tagged on. 

‘The New York Central's Merchandiser, 
with its nightly run of 429 miles, is typical 
of the new freight handling. The train was 
put on in 1934, in the depths of the depres- 
sion, replacing a banana train. The banana 
train left New York too early, and it took 
too long to make the run to Buffalo, Most 
shipping of the kind handled by the hot- 
shots is last-minute shipping. The goods are 
got out shortly before closing time, and 
should be delivered early the next day. 

‘With new and more powerful locomotives 
and freight cars which were built for speed, 
the railroad was able to cut down the run- 
ning time and delay the start until after clos- 
ing time. Streamlining the Twentieth Century 
Limited, the road's crack passenger train 
between New York and Chicago, helped. 
That train was put on a speedier schedule 
and the Merchandiser ran on the Century's 
former time to Buffalo with the passenger 
train clearing the way for it. 
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Slowly the finger of the speed gauge creeps around 
the dial to 60. The darker hand shows reserve power 


It's hot in the rockoting cab. Shotto takes o swig 
from the oil con which serves os o bucket for water 


At Rensselaer, a new crew takes over. Bloum checks 
watches with the new engineer, reports on the engine 


‘ontinued) 


a 


cgi MAINTENANCE | 
~< “gf a . Iz 


lls into the yards at Buffalo, completing i 


a 4 A- 


Radio detective in a car turning a loop antenna to find 
ction of maximum strength of illegally sent signals 


Udtenng in to ae 
what he 


Foreign-language broadcasts ore recorded, and then 
translated, Records ore made of cipher messages, too 
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Radio Spies Are Trapped 


by Direction Finders 
in Prowling Motor Cars 


SPY-OPERATED radio transmitters 
don't stand much chance of remaining 
undetected under the new set-up of 
the Federal Communications Com- 
mission, Direction-finding units in 
automobiles, fixed listening posts at 
200-mile intervals, and ten long-range 
direction-finding stations now keep a 
24-hour watch over ether activities 
in the United States and its terri- 
tories. The mobile units are particu- 
larly effective for tracing illegal sta- 
tions after their general location has 
been established by the fixed stations. 
Two of them, for instance, prowling 
about an area containing an illegal 
station, can get a number of direction 
lines on the station. When these are 
drawn on a map of the locality, they 
point unerringly to the transmitter. 

‘To handle the illegal stations which 
have sprung into operation with grow- 
ing defense production, the F.C.C, 
recently increased its field force from 
fewer than 200 to almost 600 en- 
gineers and operators. This is a small 
staff for checking up on and recording 
code conversations on the air, foreign- 
language broadcasts and conversa- 
tions, in addition to routine work. But 
last year more than 1,000 illegal sta- 
tions were tracked down. 


DIRECTION-FINDING. 
Loop 


FIXED 


| 
UNLICENSED 
TRANSMITTER, 


How mobile and fixed direction-finding units 
coSperate in locating an illegal transmitter 
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Un-Natural History gu: Mase 


A DENIZEN OF BRAZIL, THE 
GOELDI FROG, CARRIES HER 
EGGS IN A KNAPSACK/ A FOLD OF 
SKIN, OVERGROWS THE EGGS UNTIL 
THEY'RE DEVELOPED, WHEN IT 
SPLITS AND THE BROOD FALLS OUTS 


ON TO 


TREMENDOUS 
ONSISTS MAINLY OF AIR 
ELLS, SO IT IS NOT SO HEAVY AS IT LOC 


| 

Workers OF A GIANT SOUTH AMERICAN SPECIES: 
OF ANT ARE AN INCH AND A QUARTER LONG/ 
MOST PRIMITIVE OF ANTS, THEY STILL CARRY, 
ANSTING, WHICH HIGHER FORMS HAVE LOST? 


Tue FLAT-HEADED CATFISH Lays iTS 
EGGS ON THE RIVER BED AND THEN RUBS 
THEM INTO CUPLIKE CELLS ON ITS BELLY, 
WHERE THEY ARE NOURISHED BY ITS 
BLOOD UNTIL THEY HATCHS 


THE TWO-FOOT TAIL OF THE BLACK 
COATA_MONKEY IS SUCH A BIG HELP IN 
GETTING ALONG IN THE WORLD, THAT HE HAS NO 
USE FOR HIS THUMBS AND THEY 
HAVE DISAPPEARED? 


MILU DEER-ORIGINALLY OF CHINA-BRAY 
LIKE DONKEYS ANO TROT LIKE HORSES / 
THEY HAVE TAILS LIKE MULES AND HOUFS 
LIKE COWS! THE CHINESE WEREN'T EVEN 
SURE THAT THEY WERE DEER! 
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Quick-Freeze Your Food 
For *10 a Year 


NEW $35,000,000 industry which boasts 
it is saving a total of $50,000 a day for 
1,250,000 American families is one of the 
good things that the country got out of the 
late unlamented Depression. It is the cold- 
storage-locker system for preserving foods, 
the invention of a group of financially hard- 
pressed but bravely imaginative farmers 
of the Pacific Northwest, who saw no reason 
why they should continue forever to sell 
their livestock and their crops at rock-bot- 
tom at slaughtering and harvest time, only 
to buy the same goods back as food at four 
or five times the price a few months later. 
‘There were practically no locker plants in 
1933, but there are 3,200 of them now. Fifty 
more are being built every month. They 
range in size from plants of 50 lockers, to 
plants of 2,000. Each locker holds about 
200 pounds of foodstuffs. It is estimated 
that each locker saves its renter from $30 
to $100 a year in food costs. 
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‘The locker plants are cold-storage plants 
in which food is first “quick-frozen" at ten 
or more degrees below zero F., and then 
stored at a steady temperature of from zero 
to 15 above zero until needed. 

‘The quick-freezing process is the secret of 
the plants’ success. Frost, which is a slow- 
frozen formation, destroys vegetables and 
fruits, making them watery and tasteless, 
and ruining their firmness of texture, while 
quick-freezing not only avoids injury to the 
food but in the case of peas and spinach ac- 
tually improves their color and texture. The 
reason is that when freezing occurs slowly, 
ice crystals form inside the cells of the fruit 
or vegetable and continue to grow, sending 
out needlelike points, until finally the cell 
walls are pierced and the vital juices drain 
out. With “quick freezing” the sudden 
plunge to extreme cold causes only minute 
ice crystals to form and the cell walls re- 
main intact. 
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‘Users of the lockers 
store away large quanti- 
ties of beef, pork, and wild 
game in January, Febru- 
ary, and March; sea foods 
in March and April; peas, 
asparagus, strawberries, 
and other early fruits and 
vegetables in May and 
June; and so on, around 
the calendar as various 
foods come in season. 

Keeping the foods until 
needed, the locker renters 
have fresh corn on the cob 
and strawberry shortcake 
at Christmas, snap beans 
at Easter, and ripe peaches 
during the spring thaw. 
Besides providing out-of- 
season luxuries such as 
these, the lockers have 
given many of their users 
the less spectacular but 


A typical frozen-food locker plant, designed by 


4 pioneer in the field, is shown here. Foodstufls 
are brought to the main lobby, processed, frozen, 
and then placed in lockers until the owners call 
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Farm-grown food for 
@ Lancaster, Po., fre 


is fomily, quick-frozen ond stored in a locker at 
ing plant, saves this farmer up to $100 yearly 


Community Cold-Storage Plant 


1 The lobby and office, where foods 
are brought in and registered. 

2 Cutting room. Here steaks, chops, 
and other cuts are prepared. 


3 Chill and aging room, where fresh- 
slaughtered animals are hung up. 


h 


In the processing room, vegetables 
are scalded, meats are sausaged, 
vacuum-packed, or smoked. 


Machine room, where motors drive 
the compressors and pumps. 


5 
6 The quick-freeze room that readies 
all food for storage. 
7 


Locker room, where goods are 
stored at near-zero temperatures. 


8 General storage room, for bulk 
foods and materials. 
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far more important blessing of a year-round 
balanced diet, often for the first time. 

Although several cold-storage methods 
had been tried before, the use of the locker 
plants really got under way around Sioux 
City, Iowa, in about 1933. The Middle West 
took quickly to the idea. Lately the South 
has taken it up with enthusiasm, leaving 
only the Atlantic seaboard comparatively 
undeveloped. 

Promoters of the locker plants say that 
a family of five can save as much as $130 a 
year on its meat bill alone. Figuring that 
the family would normally buy 1,000 pounds 
of meat at a retail price of 29 cents a pound, 
the promoters say the family can cut the 
bill from $290 to $160 by buying the same 
meat in bulk at 14 cents a pound, paying $10 
to have it butchered, cut, wrapped, and 
frozen, and $10 for the rental of a locker 
for a year. 

Knowledge about the quick-freezing and 
care of foods has developed rapidly with the 
rise of the movement. Fresh-killed car- 
casses now undergo a series of carefully 
prescribed treatments. Each of the locker 
plants is a miniature packing plant, and at 
most of them butchering, cutting, grinding, 
sausage making, pickling, smoking, and 
other methods of preparing meats are done 
by a full-time butcher. 

‘When carcasses are brought to a plant by 
locker users, the plant attendants hang them 
up in chilling and aging rooms for a time, 
where the body heat is permitted to escape 
completely in air at 33 degrees F., to ripen 
the meat and make it tender. 
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When a locker owner 
wants some meat sliced 


fool is alto used to 
peers the meat be- 
jore quick freezing 


Meat products to be 
sold commercially are 
placed in latex bags 
hich ore secled eft 
is exhausted 


After aging, the meat is cut into chops, 
steaks, and roasts, ground into hamburgers 
or sausages, or cured according to the own- 
er's instructions. The cuts are wrapped in 
moistureproof parchment or oil paper and 
carefully sealed. Without such precautions 
rapid discoloration and dehydration would 
occur. The meat is then subjected to the 
quick-freezing process, remaining at ten 
degrees below zero for from 12 to 24 hour: 
‘The packages are now ready for the locker. 

With the exception of the vegetables that 
can be eaten raw, such as celery, lettuce, 
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radishes, onions, and cucumbers, and pears, 
almost every other kind of fruit and vege- 
table can be frozen successfully. Like the 
meats, the vegetables and fruits have to be 
prepared for storage. It is impossible to 
store any vegetables satisfactorily unless 
they are first well blanched (scalded), it was 
found. They are placed in water near the 
boiling point for from 30 seconds to seven 
minutes. This arrests the action of fer- 
ments, sets the natural color of the product, 
and makes packing easier. 

Fish, too, need special care. They are 
first frozen'and then dipped in cold water. 
This forms a protective glaze of ice which 
prevents shrinkage. Wrapped in moisture- 
proof paper, they will keep nine months. 

In the locker rooms temperatures of ten 
degrees above zero have usually been held, 
but there is a trend now to temperatures as 
cold as zero. Enzymic and bacterial ac- 


tion are greatly slowed at 15 degrees above, 
it has been found, but it is not until zero has 
been reached that these actions are com- 


A locker-plant operator places new foods on racks 
in @ holder. The overhead hoist will lower them all 
together into the qui 1g chomber in the floor 


In this plant, the lockers, raised by 
electric cranes, form the floor of a 
reasonably warm room where callers 
can gain access to their goods with- 
out being exposed to the extreme cold 
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pletely dormant. When the food is taken 
out of storage the fruits and vegetables are 
used immediately on thawing, as the frozen 
foods are not sterile. And contrary to early 
beliefs, no foods may be thus stored for 
longer than a year; few for that long. 

The locker patron walks into the cold lock- 
er room in 99 percent of the plants. Some 
people object to exposing themselves to the 
cold, while others suffer from claustropho- 
bia when the door of the locker room is shut 
behind them to avoid warming the chamber. 

To meet objections of this sort, Roy W. 
Smith, of Newark, Ohio, invented a locker 
room now known as the “Polar Chest.” With 
this type the patron remains at all times in 
warm room. The lockers are chests whose 
tops form the floor of the room entered by 
the patron, With a small 1%4-horsepower 
crane, the patron pulls his locker up out of 
the floor, This room makes good use of the 
principle that cold air is heavier than warm, 
‘The cold air hangs down in the pit when a 
chest is raised, whereas it spills out every 
time the door of one of the walk-in types is 
opened. 

Another development is the “Polar 
Wheel," with the lockers mounted on a huge 
wheel. The patron dials for his locker, the 
wheel swings until the locker faces a door. 
‘The patron opens the two doors and can take 
what he wants from his locker without en- 
tering any chamber. 

Experts in the locker-plant field estimate 
that the country could make use of 14,469 of 
the plants. The greatest proportionate in- 
crease in present facilities would be in the 
East, with New York going up from six 
plants at present to 1,282, and Pennsylvania 
going from its present 33 to 980. 


125 


—_ <. SERA 
Bombproof Plane Factories 


ROLL INTO MOUNTAIN SIDE 


Raid Shelters for Assembly Plants: 


1 Swiss Inventor's Solution to the 


Problem of Protecting Production 


PLANT MEASURES “i 
250FT LONG AND. 
85 FL WIDE 
DRAFTING, STORAGE, I 
CAMOUFLAGE PATTERN AND SMALL ASSEMBLY 
OMS — 


— 


\ 
FACTORY ROLLS 
(ON FIVE-RAIL 
TRACK 


run to shelter from raiding bombers 
have been invented by Antoine 
Gazda, noted Swiss armament designer, and 
erected at undisclosed places in Switzerland 
by the Pilatus aircraft concern as a na- 


eae FACTORIES that literally 


tional-defense precaution. A typical in- 
stallation consists of a pair of twin assembly 
plants, normally standing in the open where 
their total of 360 workers enjoy natural 
sunshine and fresh air. At an air-raid alarm 
signal, however, a “motorman” enters a 
control cabin at the rear center of each 
plant's upper floor. He swings a switch 
handle, and the entire 1,600-ton factory rolls 
ponderously on electric-powered wheels into 
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DRAWING BY 


Disoppearing airplane ossembly 
plants. One is shown operating 
in the open, the other hidden 
in the hill as for on air raid 


a cavern in a mountain side, completing its 
strange journey in about twenty minutes. 
Only its front remains exposed, and steel 
armor covers this end. 

Meanwhile, workers reconnect quick- 
change electric and plumbing fittings to 
mains within the cavern, and attach a 
ventilating tube whose intake is hidden. 
‘Then the plant resumes full operation under 
artificial-daylight lamps. In case of a 
poison-gas attack, the front portal can be 
hermetically sealed, and fresh air drawn in 
through the ventilator is filtered and puri- 
fied. When danger has passed, an “all clear” 
signal from observers brings the factory 
out into the open again. 
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Citrous Groves Cleared by Tractor-Drawn Rock Picker 


Back-breaking work of picking up stones and hauling them from groves is done away with by this machine 


TRACTOR-DRAWN rock picker, in- 
vented by William Teucher of Clare- 
mont, Calif, clears citrous groves for less 
than a third the cost of hand labor. A slop- 
ing horizontal blade at its front (right, in 
picture) skims beneath the ground’s sur- 


A wearer of open-toed shoes 
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to sove her stockings 


face, guiding earth and stones to a sievelike, 
shaking platform that returns the soil. 
Rocks continue to a bucket elevator that 
drops them, through a spout, into a dump 
truck moving alongside. A gasoline motor 
powers the picker. 


“Gloves” for Feet, 
Transparent, Keep 
Out Cold and Wet 


‘Wer oR COLD feet are avoid- 
ed with “foot gloves” of trans- 
parent, flexible, and water- 
proof material. Sold in pack- 
ages of eight pairs, they 
may be put on before the 
shoes, as at left, or worn be- 
tween shoes and overshoes. 
The maker recommends them 
to fishermen, hunters, and 
participants in winter sports; 
to policemen, firemen, and 
mailmen; and to women who 
wear open-toe shoes, or who 
wish to protect footwear. 
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The Old Army Mule 
Takes Guns Where 
Wheels Won‘t Go 


IN SPITE of mechanization, 
the Army mule still has work 
to do. Part of it is carrying 
the latest type of 75-mm. 
howitzer in rough country 
where wheeled or tracked ve- 
hicles would be helpless. 

‘This gun breaks down into 
six pieces for transportation. 
One mule carries the barrel, 
another the wheels, and the 
other four loads are the recoil 
mechanism, base frame, tail- 
piece, and breech of the gun. 
Five more mules are burdened 
with ammunition loads, and 
the twelfth carries the "pioneer 
pack,” consisting of such tools 
as an ax, saw, shovel, flares, 
and emergency rations, The 
last animal in the 13 compris- 
ing each company is ridden by 
the crew captain. 

The 98th Field Artillery 
(Pack) Battalion at Fort 
Lewis, Wash., where these pic- 
tures were taken, has 500 
mules ready to take to the hills 
with guns and supplies on their 
backs. And the “muleteers” of 
the outfit figure they can be 
just as tough as any mule if 
any balkiness shows up. 


Corried by six animals, the gun is set up, ready to be fired 


Camera Plane Takes 790 Square Miles in One Shot 


te 


V-i8s 


‘To SPEED the work of photo- 
graphing strategic stretches 
of America's coastline, Coast 
Guardsmen have prepared a 
twin-engine Consolidated 
PBY-5 plane, similar to the 
Navy’s long-range patrol 
bombers, to carry a 750- 
pound, nine-lens camera de- 
veloped by the United States 
Coast and Geodetic Survey. 
‘The camera can photograph 
790 square miles in a single 
exposure when flying at an 
altitude of 34,000 feet. 
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Glass Cloth for Airplane Covering Passes Flight Tests 


Cut like other fabrics, many 
the gloss cloth is easy to sha} 


LAMEPROOF, rotproof, and weath- 
er-resistant coverings for airplane 
wings and fuselages may soon be 
made of glass cloth, replacing the linen 
and cotton that have been used since 
the Wright brothers made their first 
flights at Kitty Hawk, Wings covered 
with Fiberglas, a fabric woven of glass 
fibers, have been tested in flight and 
proved successful. It is claimed that 
the fabric is lighter and stronger and 
absorbs less moisture than the cotton 
customarily used in light-plane con- 
struction, and is unaffected by the sun 
or temperature changes. When treated 
with an incombustible “dope,” the 
flame of a blowtorch only scorches it. 


Akking crab from Alaskan waters. Uncle Som believes 
‘American fishermen can gather them in economically 
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lot tale t 


ings and fusela: 
men using spun-glass thread and long st 


The moterial, itself fireproof, is treated with incom- 
bustible dope. Proof of the pudding is shown here 


U.S. Tries Alaskan Crabbing 
To Prove It Economical 


‘O PROVE that the Japanese are not the 

only fishermen who can catch crabs, the 
Fisheries Division of the U. S. Fish and 
Wildlife Service last summer dispatched an 
expedition to Alaskan waters. The United 
States imports annually almost $4,000,000 
worth of canned crab meat, much of it king 
crab caught near Alaska, American fisher- 
men who have tried crabbing there in pre- 
vious years have failed to make a profit 
because they did not know the hows and 
wheres of catching and canning the crabs. 
The fish and wildlife authorities hope that 
their venture will encourage Pacific Coast 
commercial fishermen to go after the king 
crabs, which grow so big that one claw 
makes several canfuls. 
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XPANSION of the American aviation in- 

dustry and air forces, civil and military, 
is creating thousands of opportunities for 
American youth. What these opportunities 
are, what training and education are re- 
quired to take advantage of them, and what 
they offer is discussed in “How to Get a 
Job in Aviation." This 96-page publication 
(sponsored by Air Youth of America, 25c) 
contains a geographical directory of where 


The Farmer's Place 
in the World Today 


HE TRIALS and tribula- 
tions of American farmers 
from the days of the Pilgrim 
Fathers to the present have 
been many. What has been 
and is being done to help them, 


by science, industry, and gov- 


ernment, what progress the 
farmers have made, and what 
new problems they face is the 
subject of “Farmers in a 
Changing World,” the 1,215- 
page 1940 yearbook of the U.S. 
Department of Agriculture 
(Superintendent of Documents, 
Washington, D. C., $1.50.) 
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\ 4 Getting 


a Job in 


Aviation 


Young Americe looks 
to the skies for new 
opportunities in # 

world of the future 


to go for training or a job. It lists reference 
books on aviation, requirements for pilots’ 
and aircraft mechanics’ licenses, and office 
and mechanical jobs in the industry. 
Principal contributors are Charles S. 
Mattoon, personnel director of the Curtiss 
Aeroplane Division, Curtiss Wright Corpo- 
ration; Juan T. Trippe, president of Pan- 
American Airways, and Dr. Robert W. 
Hambrook of the U. S. Office of Education. 


Handbook for Users 
of Midget Motors 


IDGET MOTORS are be- 

ing turned out by the 
thousands to power miniature 
cars, planes, and boats. To 
answer the questions of the 
model maker about these tiny 
power plants, Raymond F. 
Yates has written a 241-page 
book on “Model Gasoline En- 
gines.” (D. Appleton-Century, 
$2.50.) 

If your bookseller cannot 
supply the book you want, 
order from Book Department, 
POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York. 
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Air-Raid Suits 
Are Made of 
Fireproof Cloth 


NEw York style ex- 
perts are turning from 
spring fashions to air- 
raid clothes. The latest 
creations, shown at the 
right in light brown 
and blue, have pointed 
hoods to protect the face 
and are made of fire- 
proofed cloth. For pro- 
tection against shrapnel 
fragments, plates of one- 
quarter-inch thick plas- 
tic can be slipped into 
pockets in the lining to 
cover the chest, back, 
and midsection. The 
plastic plates weigh 
about fifteen pounds as 
compared tofifty pounds 
for an equivalent pro- 
tection of metal. The 
suits are loose-fitting 
and designed for 
warmth, 


Worn down, the pointed hood protects the face from heat and flames 


Illuminated Typewriter Roll 
Speeds Stencil Cutting 


AN ILLUMINATED typewriter roll recent. * 
placed on the market simplifies the problem 
of cutting mimeograph stencils. Made of 
transparent plastic and lighted by a six- 
watt fluorescent tube mounted in a special 
fixture, the new roller illuminates the stencil 
from beneath so that each letter becomes 
easily visible as it is cut. According to the 
manufacturer, the roller will last for the 
life of the machine, maintaining its original 
smooth surface indefinitely since the type 
cannot indent the plastic—a fact that also 
makes it possible to type large numbers of 
regular carbon copies. 


QUICK-FREEZING may soon be employed by 
commercial bakeries. Frozen batter has been 
stored successfully for four months. 
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TRICKS YOU CAN LEARN FROM 
THE WORLD'S STINGIEST DRIVERS 


(next page) 


The Drivers in This Year's Gilmore 


Economy Run Tell How to Get More 
Miles from a Gallon of Gasoline 


Earl B. Gilmore, sponsor of the Economy Run, with the champ, 
Marshall Martin, and the trophy of his skill as a fuel nurser 


3 for the AAA Con- 
test Board, waves a Hudson over the finish line at Grand Canyon 
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By 
ANDREW R. BOONE 


ET'S take a few tips from 
the nation’s _stingiest 
drivers. We can get far 

more mileage and greater 
economy from our automo- 
biles by following their ad- 
vice. We'll sacrifice no pleas- 
ure from our motoring, and 
there'll be a dividend of un- 
spent dollars at the end of 
the year. 

‘The 1941 crop of ten extra- 
special stingy drivers dei 
onstrated their Scotch char- 
acteristics recently in the 
annual Gilmore GrandCanyon 
kun by piloting cars in ten 
price divisions 599.3 miles 
from Los Angeles to the 
Grand Canyon with an aver- 
age mileage of 23.368 per gal- 
lon. These included sedans 
weighing, loaded with bag- 
gage and passengers, nearly 
three tons. And most of the 
run was uphill! 

Performance was deter- 
mined by multiplying the 
weight of the car in tons by 
the number of miles driven 
and dividing the result by the 
number of gallons of gas con- 
sumed. A competitor rode 
with each driver as observer. 
‘The man at the wheel kept 
his motor running anc in 
gear, indulged in no down- 
hill coasting, kept his foot off 
the clutch pedal, and obeyed 
all traffic regulations—or 
else. 

Stingiest of all is Marshall 
Martin. This young man 
demonstrates Fords, Mer- 
curys, and Lincolns at the 
Long Beach plant of the Ford 
Motor Company, and chauf- 
feurs Edsel Ford around 
Southern California when the 
motor magnate visits in the 
West. Martin's good, and 
knows the answers. He won 


POPULAR SCIENCE 


the sweepstakes prize by driving a Lincoln 
custom 5,500-pound car over the route at 
an average of 57.827 miles per ton, or 21.03 
miles per gallon for the car. (That weight 
includes 850 pounds of passengers and bag- 
gage.) 

Remember that ton-mileage figure, for 
it’s really the way to calculate what you're 
getting from the power pouring into the 
cylinders. You can't expect to coax the 
same results from a super-deluxe $4,000 
three-ton sedan as from a 1%4-ton jalopy. 
How did Marshall achieve such an impres- 
sive victory? Except for the advantage of 
having unusually skilled technicians to get 
the car ready, he had no more help than 
you can get at the corner garage. Of 
course, you'll have to match your driving 
skill against his. 

In common with all the 23 sedans enter- 
ing the run, Marshall's car first 
had its engine tuned. The carbu- 
retor was adjusted to the first 
step lean, with the fuel level at 
the low limit to get an air-gaso- 
line ratio of 14.8 to meet the re- 
quirements of high-altitude driv- 
ing. Most of the run was around 
the mile-high level. Valves were 
ground, and parts fitted to stand- 
ard tolerances. Engine heat was 
set at 190 degrees by thermo- 
static control. “This,” confided 
Marshall, “is an ideal operating 
temperature, but most cars are 
set for 160 degrees, owing to the 
probability of alcohol antifreeze 


solutions boiling off in cold 
weather.” 
Carefully, Marshall and his 


boss, Jack Young, calculated two 
running schedules—one for good 
weather, the other for bad. Twice 


ECONOMY TIPS: YOUR CAR 


1, Make sure oll brakes ore free. 

2. Have the carburetor mixture os lean of 
will provide smooth operation of a warm 
engine. 

3. Timing should be exact. 

4. Check the electrical system regularly, for 
loss of current causes poor ignition. 

5. Inflate tires to pressure recommended by 
monufacturer. 

6. Never use @ lubricating oil heavier than 
condition of engine warrants. 

7. Flush rodiotor twice yearly with clean 
water. 

8. Hove the engine tuned up every 60 days. 


Pouring o measured amount of 
head to make sure it is a stock part. All en 


Marshall drove over the route to familiarize 
himself with road conditions. Several days 
before the run started, he delivered the car 
into the hands of American Automobile 
Association officials. They went over the 
sedan from bumper to tail lights, making 
sure it was entirely stock. They removed 
all lubricants, stripping the car down clean. 
Mechanics lubricated it anew, and poured 
S.A.E. 10 motor oil down the breather pipe. 
‘They weighed the vehicle, weighed Marshall 
and his observer and their baggage, and, 
after topping off the gas tank, sealed every- 
thing movable, from carburetor to clutch 
adjustment. 

Through cities all the operators drove no 
faster than 35 miles an hour. In open coun- 
try, they set a steady pace of 58-60 miles 
an hour from their starting point, 300 feet 
above sea level, up a series of twisting 


into a Packard cylinder 
1 got this fost 


. .. AND HOW TO DRIVE IT 


|= Drive at @ moderate speed. 
Keep o steady pace. 
ine when starting. 
when stopped for one 


sav- 


Roll up to boulevard stops in g 
ing brakes. 

Depress foot throttle only for 
maintain desired speed. 

Let the other fellow get away first. 


nough to 
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Testing synchronization of breaker points on a Packard 
120, which won in its class with 19.78 miles per gallon 


Grose wos stripped from all bearings on contestants’ 
cars and replaced with the foctory-specified lubricants 


Here a Ford V-8, winner in its closs with 23.05 miles 
a gallon, is being lubricated with stondord products 


mountain climbs, to Grand Canyon, 
7,000 feet above. 

Second and third in the sweepstakes 
were Horace M. Jones in a Lincoln 
Zephyr, and William C. Martin in a 
Studebaker Commander. Like Mar- 
shall Martin, they drove with a steady 
throttle, No. 1 requirement for eco- 
nomical operation of any motor car. 

Jones “‘scotched” his Zephyr up the 
long pull with 57.827 miles a ton, or 
22.96 actual miles per gallon. 

“The average driver,” he empha- 
sized, “wastes considerable gasoline 
because he doesn't take time to do a 
few simple things. How often does he 
shut off the engine while talking 10 
minutes to a friend? He burns enough 
fuel to drive two miles. How many 
accelerate wide open and jam on the 
brakes at the next stop? They could 
get along on one third the fuel by 
taking it easy. How many jam the 
throttle down on a hill? ‘They'd get 
another five miles an hour in second.” 

Statistics offer dry reading usually, 
but Bill Martin, who coaxed 24.36 
miles from every gallon, pointed out 
a few comparisons of great signifi- 
cance. According to a study made by 
the Automotive News, an engine in 
good condition will consume a half 
quart of oil in a 1,000-mile drive at 
25 miles an hour. At 65, it uses 41% 
quarts. Between these two speeds, 
your gas bill will jump from $8.75 to 
$14, your tire cost will zoom from 
$1.50 to $10.50, maintenance leaps 
from $4 to $13, and your overall cost 
per mile leaps from 1.444 cents to 
3.86 cents. 

All these experts declare 55 miles 
an hour to be an economical road 
speed, provided you maintain a steady 
throttle. On that 1,000-mile jaunt to 
see the folks, you get a little anxious 
after the first hour or so and push 
her up to 65. You'll save exactly 2.8 
hours, but that extra ten miles an 
hour will cost you an extra $8.30. 
It's simply a questior of whether 
vacation time is worth $2.96 an hour. 

Common sense in preparation and 
driving gave these men high mileage. 
Each emphasized a particular point 
when I asked how motorists can im- 
prove both performance and economy. 

J. C. Marbre, Willys Plainsman, 
29.06 miles per gallon: “Remember, 
air is free, and gasoline isn’t. So in 
adjusting the carburetor, have the 
mixture as lean as will provide smooth 
operation of a warm engine. As for 
the ignition system, make sure timing 
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is exact, distributor points are in good 
condition, spark plugs sound and 
clean, wiring insulation intact and 
connections firm, battery full- 
powered, battery cables leakproof 
and terminals connected tightly. Sur- 
prising, how loss of current in trans- 
mission from battery causes poor ig- 
nition and waste of power.” 

William Knopp, Ford V-8, 23.05 
miles per gallon: “Check all tires to 
make sure they are inflated to the 
pressure recommended by the manu- 
facturer. Soft tires cause greater road 
friction. Also, they wear out more 
quickly.’ 

To which Andy Henderson (Nash 
600, 25.81 miles per gallon), added: 
“By the same token, don’t overinflate 
tires. This reduces traction and often 
causes the wheels to spin needlessly 
when you step on the throttle. The 
narrowed tread wears more rapidly, 
too, Make sure the wheels are in 
alignment.” 

Glenn White, Hudson 6 De Luxe: 
“Don’t use a lubricant heavier than 
the condition of your engine warrants. 
Modern motor oils and lubricants en- 
able us to use lighter weights than 
formerly, thus diminishing the drag 
on moving parts. Whenever you step 
up to a heavier oil or grease, that 
drag increases." 

H. N, Kyser, Studebaker President, 
22,53 miles per gallon: “An over- 
heated engine causes metals to expand 
unequally, pinching moving parts and 
eventually ‘freezing.’ So long as the 
water circulates freely, there will be 
little danger from this source. So 
flush the radiator twice a year with 
clean water—and make sure the pump 
is packed and lubricated, and the fan 
running properly.” 

Lee Winchester, Chrysler Windsor, 
20.14 miles per gallon: “Maybe you'd 
like to choke another driver for beat- 
ing you to the intersection, but don’t 
choke your carburetor to excess. Most 
cars have automatic chokes, but if 
there’s a choke knob on the dash, 
shove it in as soon as you drive two 
blocks. A rich mixture represents so 
much waste with a warm engine.” 

L. P. Butts, Packard 120, 19.78 
miles per gallon: “Accelerating to 
speeds from which you brake at fre- 
quent intervals wastes fuel and wears 
the brake linings. That flashy de- 
parture, leaving traffic behind, may 
be spectacular and satisfying, but it 
costs three times more than an easy 
step-up through gears.” 
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Possengers and baggage were weighed in before the run 


An official seals the gos tonk of on entry at the stort 


EIGHT HA 


vacuum, 
CONNECTION 


ORILL OUT VALVE STEM 
WITH Sq" DRILL 


VALVE CORE 
(SPRING REMOVED) 
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NDY IDEAS 


RUBBER HOSE 
NAILED TO 
GARAGE STUDDING PREVENTS 
DAMAGED CAR DOORS 


] DIMMING THE DASH LIGHT often makes it 

possible to see more clearly when driving 
at night, particularly in fog or rain. With 
a rheostat-type heater switch installed be- 
tween the dash lamp and the main light 
switch as shown, the driver can control the 
amount of light on the dashboard, or turn 
the light off completely if driving conditions 
make it desirable.—A. Z. 


2 CHIPPED PAINT or possibly a bent handle on 

the door of the car can be prevented by 
nailing a piece of old garden hose to the in- 
side of the garage wall. Drive the nails only 
through the part of the hose next to the wall 
so the nail heads will be covered and the 
door cannot hit them. 


3 HARD-TO-GET-AT cap screws, in places such 

as the narrow space between the oil pan 
and the flywheel housing, can be replaced 
without the aid of special wrenches if the 
heads are slotted with a file or hack saw so 
that a screw driver can be used to turn 
them.—M. R. 


4A BOOSTER for vacuum-operated windshield 

wipers, made from a two-quart or gallon 
kerosene can and a tire valve stem and core, 
will keep the wipers working for a good 
many strokes after the accelerator is 
pressed to the floor. The spring should be 
removed from the valve core and the rubber 
scraped from the valve stem and seat. If the 
rubber is not removed, gasoline may cause 
it to swell and clog the valve.—H. W. R. 
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FOR THE MOTORIST 


TH 


5 CAR LICENSE AND KEYS can be kept together 

neatly with an old fountain pen and a key 
chain from the five-and-dime store. Remove 
the point and sac from the barrel of the pen 
and drill a hole through the end for the key 
chain, The clip on the pen cap will keep it 
in your pocket —W. L. 


6 STEPPING OUT IN THE RAIN just to close the 

garage doors is always an unpleasant way 
to end a journey. By attaching old broom 
handles or similar poles to the doors with 
screw eyes as shown, however, you can pull 
the doors shut from inside the garage. The 
poles can also be used to prop the doors 
open.—A. E. O. 


RUBBER UMBRELLAS for your spark plugs 

will usually keep splashed water or a 
driving rain from shorting the plugs and 
leaving you stranded. Cut disks from an old 
inner tube and slit them from the center to 
the edge. Lap the edges and fasten them 
with rubber cement, as illustrated in the 
drawing. Place them under the screw cap of 
the plug.—L. 0. D. 


A WARNING LIGHT hooked up as shown in 

the diagram will enable a driver to tell at 
a glance whether the emergency brake is 
fully released and will reduce the danger of 
driving with the brakes partly applied and 
causing unnecessary wear. Wiring the cir- 
cuit through the ignition switch will cause 
the light to go out when the engine is turned 
off—F. M. 
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Gus reached up, jabbed on index finger into @ 
domp spot under the footboard, and sniffed the 
finger. “Oil “What's the gag, 


GUS learns something new 


open shop door of the Model Garage. 
As Gus Wilson looked up from the 
carburetor adjustment on which he had 
been intent, a coupe, vintage of 1935, which 
he had never seen before, was driven in. 
From it emerged a cheerful-looking pooch 
of obviously scrambled ancestry, which ran 
over to him with shrill yaps of greeting, 
followed by a tall and lean young man 
whose thin-cheeked face was topped by a 
shock of touseled yellow hair and decorated 
by a pair of rubber-tired spectacles. “Hello, 
Gus,” the young man said. “Long time 
no see. 
There's no one that Gus Wilson thinks 
more of than Tim Sheridan, who, he con- 


\ HORN honked raucously outside the 
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By MARTIN BUNN 


tends, has more than a touch of mechanical 
genius in his mental make-up. But Gus isn't 
at all the sort of guy who gets sloppy about 
it when he likes you. He leaned over and 
patted the dog's shaggy head, Then he 


looked at Tim. “What are Dodger and you 
doing here?” he wanted to know. “Lose 
your job? 

“Who, me?” There was disdain in Tim's 


voice. “No, sir! Why, they couldn't run that 
airplane-engine plant up there in Hartford 
without me! I'm just home over the 
week-end.” 

Gus grunted and tossed a deprecatory 
glance at the six-year-old coupe. “What's 
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that old thing you're driving?” he asked. 

Tim grinned widely. “Picked it up cheap 
in Hartford,” he said. “I had to have some- 
thing with wheels on it to get back and 
forth between the boarding house and the 
job. That car's a real wonder, Gus. I never 
saw’a bus that had so many queer things 
the matter with it.” 

Now Gus looked really interested. “Such 
as what?” he inquired. 

‘Tim draped his lanky six feet over the 
end of the workbench, pulled tobacco sack 
and papers from his pocket, and expertly 
rolled himself a cigarette. “Such as this,” he 
said when he had lighted it. “It uses up an 
awful lot of oil. And what happens to the 
oil? Why, it goes into the transmission.” 

‘Now I know you're screwy,” Gus said. 
“There's no way in which engine ofl can get 
into that car's transmission.” 

“I know there isn't,” Tim admitted. “But 
that’s what it doe: 

Gus grunted, but offered no further pro- 
test. Then he called to his helper to put the 
car on the lift, When it was raised, Gus and 
Tim walked underneath and gazed up at the 
greasy-looking bottom of the car. 

“What's this hole in the bottom of the 
flywheel housing?” Gus asked after a little. 

“The used-car dealer I bought this jallopy 
from put that hole there," Tim explained, 
“to carry off the oil. But, as a matter of 
fact, very little comes out there.” 

Gus reached up, jabbed an exploratory 
index finger into a damp spot under the 
footboard, and then sniffed the finger. “Oil,” 
he said. “Come on now, Tim—what's the 
gag?” 

“No gag at all,” Tim told him. “I put 
engine oil in at the filler pipe, and after I've 
driven for a while most of it is in the trans- 
mission. I know that’s impossible, but I'll 
prove to you that it’s a fact. You can 
take my word for it that just before 
I started this morning I drained all 
the engine oil out of the transmission, 
and filled up with fresh transmission 
Jubricant. Now watch.’ 

He placed an empty tin can under 
his car, and opened the plug hole at 
the bottom of the transmission. 

Oil poured smoothly into the can. 

Gus poked a finger into it, and again 
sniffed the finger. “It’s mostly engine 
oil, all right,” he admitted. 

“You're darn tootin’ it’s engine oil,” 


Tim said. “How the dickens it gets 
there is what burns me up!” 

“We'll find out,” Gus said. “Let 
me at it!” 

He got at it. 

An hour later he still was at it. 
Checking, rechecking, and triple- 


checking had thrown no light on the 
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mystery of the strange behavior of the oil. 

Gus ‘straightened up, pushed his long- 
peaked mechanic's cap back from his fur- 
rowed forehead, and swore under his breath. 
‘Tim squatted back on his heels, absently 
rolled himself another cigarette, and forgot 
to light it. “Well,” he said after a silent 
minute, “it looks as though we're licked.” 

“Licked nothing! Gus snapped. “We're 
just stopped temporarily. And I've found 
that when you're stopped on a trouble- 
shooting job it's often a good idea to work 
on something else for awhile, and then go 
back to the original grief. What are some 
of the other things that are the matter 
with this collection of junk?" 

‘Tim's wide grin lit up his thin face. “To 
mention just a couple of them,” he said, 
“there's a knock that sounds to me like a 
bum main bearing, and there's something 
very screwy about the fuel pump. I haven't 
had a chance to do any real checking—I've 
been working overtime almost every day, 
and studying airplane engines half of most 
nights.’ 

“I'm glad to hear it,” Gus said unsympa- 
thetically. “Plenty of good hard work is 
what you kids need most... . Let's have a 
look at those main bearings. 

‘They took off the oil pan, and then the 
rear main bearing cap. “It doesn’t look 
bad,” Gus decided, “but we'd better check—' 

He stopped and stood looking at the 
bearing. 

“Lost your voice?" Tim inquired. 
do you—" 

“Look at that,” Gus said, pointing. “See 
what I mean 

‘Tim peered intently. “All I can see,” he 
said, “is that sometime some one shimmed 
up that bearing. What of it?” 

“What of it?” Gus repeated scornfully. 


“Or 


His eyes hod cought the glitter of @ sliver of metal 
‘on the end of the pump arm. “There's your trouble!” 
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“Nothing of it—except that right there, 
staring you in the face, is the solution of the 
mystery of how your engine oil gets into 
your transmission. Use your eyes, Tim— 
and what's back of ’em!” 

Tim did a couple of minutes of hard 
thinking. ‘Then he shook his head. “Nope,” 
he said, “I don't get it. 

Gus laughed. “I didn’t get it myself at 
first,” he admitted. “When whoever it was 
that shimmed up that 


I didn’t. The engine took off as soon as IT 
stepped on the starter, 

“After that the car ran all right for a 
couple of weeks. Then the same thing hap- 
pened again. That night I took enough 
time out to check the gas line, the battery, 
the wiring, the distributor, and the plags— 
all O.K. I didn’t have time to take the fuel 
pump apart and check it. But everything 
else seemed all right, so I figure that it 


bearing fitted the 
bearing cap back on, 
he carelessly covered 
up the return drain 
hole. That forced the 
engine oil to run into 
the flywheel housing. 
Then—” 

“Wait a minute! 
‘Wait a minute!” Tim 
said. “The used-car 
dealer cut that hole in 
the bottom of the fly- 
wheel housing so that 
the oil could run out 
of it.” 

“Sure he did," Gus 
concurred. “But you said yourself that very 
little oil ever ran out of it. And why not? 
Because the flywheel threw the oil against 
the slope of the bell housing. From there it 
ran down to the forward transmission-shaft 
bearing and through it into the transmis- 
sion. After you've put in a new main bearing 
your engine oil will stay where it belongs.” 

“By jingo, you've hit it right on the nose!” 
Tim cried admiringly. “Did you ever run 
into a thing like that before, Gus?” 

‘No, it's a new one on me," Gus admitted. 
“I don’t suppose that a thing like that 
would happen once in a million times. Well, 
that’s one of the good things about this job, 
‘Tim—you keep on learning things. Now 
how about that fuel pump? We might as 
well get this bus of yours fixed up so that 
it will get you back to Hartford. 

“Well,” Tim said, “I think that it is the 
fuel pump, but I'm not dead certain of it. 
As I told you, I haven't had time to do any 
real checking since I bought this car. It 
ran pretty good—considering—for a few 
days. Then one morning, while I was on my 
way to work, the engine coughed a couple 
of times, sputtered for a few seconds, and 
then went dead. I made a quick check of 
the gas line, and found that it was O.K. 
But the engine wouldn't start. While I was 
fooling with it one of the boys in my shop 
came along and gave me a push. The engine 
started right off then, and the car ran ail 
right the rest of the way to the plant. 

“When I came off shift that afternoon I 
thought I’d have a battle getting going, but 


mort 


important 
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GUS SAYS: 


Back in the old days, you learned 
that it was good manners to dim 
your headlights when you met an- 
other car on the road, 


beam lights. Watch that pilot light 
on your dash and see that it's out 
when you sight an oncoming car! 


must be the fuel 
pump that has gone 
bad.” 


“How about your 
windshield wiper?” 
Gus asked. “The way 
it acts often is a good 
check on the way the 
fuel pump is working, 
If the wiper is slow 
in action when you 
step on the gas, 
there's a good chance 
that the vacuum 
pump coupled to the 
fuel pump isn't doing 
its job right, or even 
that it isn’t working 
at all—and just about as good a chance 
that it has a broken diaphragm, If there 
is high gasoline pressure and a lot of noise, 
it probably means that the rocker-arm pin 
and link of the vacuum pump are shot.” 

“I don’t remember that there was any- 
thing wrong with the wiper the last time 
I used it,” Tim said. “But I'm pretty 
certain that the trouble is in the pump— 
I don’t see where else it could be. I've got 
to get busy and fix it, too. She went dead 
on me three times coming down from 
Hartford.” 

“Let's get the pump off and have a good 
look at it," Gus said. 

He removed the fuel pump from the car 
and took it apart. The diaphragm wasn’t 
cracked and all the other parts were in 
good working order, so he cleaned them 
thoroughly and put the pump together again. 

“Well, that wasn't it—so what was it?” 
Tim asked as Gus prepared to replace the 
pump on the car. 

“Dunno,” Gus said. “Hello!” His keen 
eyes had caught the glitter of a bright sliver 
of metal on the end of the pump arm, where 
it works against the cam. “Hold on there 
a minute, Tim—there's your pump trouble!” 

“Huh?” asked Tim. “What do you mean? 

Gus was examining the pump arm. 
“Yep, that's it,” he said. “This arm is 
sprung a little, and sometimes instead of 
engaging the cam it slips to one side of it. 
That's the how-come of that sliver of metal 
that tipped me off. It was shaved off when 
the arm almost (Continued on page 218) 


It's even 
the new secled- 
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Ornamental Rib-Type Spokes 
Dress Up Old Steering Wheel 


STEERING Wheels with solid spokes can be 
modernized with the auxiliary chrome- 
plated ribbed spokes shown in the illustra 
tions at the right. Available in attractively 
boxed sets of three at a moderate cost, they 
come equipped with all necessary hardware 
for attaching them over the existing steer- 
ing-wheel spokes. Adjustable in length to 
wheels of any jus, the accessories take 
only a few minutes to install, a screw driver 
being the only tool required for the job. 


Emergency Car Battery 
Has Power To Spare 


AN EMERGENCY starter bat- 
tery for garages and service 
stations engaging in road serv- 
ice has just been announced. 
Provided with a rubber-composi- 
tion case to withstand rough 
usage, the battery has four cells 
supplying eight volts instead of 
three cells supplying the usual 
six. Extra-long, heavy cables 
make it unnecessary to install 
the battery in a car to get it 
started, and the extra voltage 
assures quick action. 
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Extension cables attach easily to the stalled car's terminals 


Magnetic Gauge Measures 


Thickness of Car Enamel 


ENAMEL thickness—an important 
criterion of its durability—is meas- 
ured quickly and accurately on Ford 
cars by means of a magnetic tester 
that registers the thickness on a dial 
when a tiny detector is touched to 
either a flat or rounded enameled- 
metal surface. Thus cars with insuf- 
ficient enamel to stand up for the ex- 
pected life of the vehicles are instant- 
ly spotted for return to the finishing 
department. 
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Special Tool Kit Helps in 
Embarrassing Moments 


Motorists who like to be prepared 
for emergencies such as may result 
from unexpected encounters with mud, 
snow, or mechanical troubles, will ap- 
preciate a kit of tools to aid in extri- 
cating the car from unpleasant situa- 
tions. It contains cotton working 
gloves, a towing cable, a combination 
ax and shovel, two auto rafts or tracks 
on which to run the rear wheels out 
of a mud hole, twelve-minute flares, 
and a folding canvas bucket with a 
spout, for filling radiators. 


Extra Car Goes 
Inside Trailer 
on Family Trip 


Nor Sarisr1ep with one 
car in the family when 
they are traveling, Mr. 
and Mrs. J. H. Van Blois, 
of Fenville, Mich., made 
room in the dining sec- 
tion of their trailer for a 
“junior” car. When they 
stop for a few days along 
the road, portable run- 
ways are adjusted, and 
they have a car to use 
on shopping and sight- 
seeing trips without un- 
hitching the trailer from 


the car which tows it. J. H. Von Bloi 


4 
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Coiled Wire Inside Hose 
Saves Radiator Trouble 


Curvep radiator hoses which are 
not sufficiently renforced, combined 
with the powerful water pumps on 
many modern cars, occasionally col- 
lapse and interfere with proper cir- 
culation of the cooling water. To 
overcome this difficulty, coiled wires 
in sizes to fit inside the hoses and 
prevent collapse are now available 
at service stations and garages. 


eody for o spin, backs car out of trailer dining room 
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HOME and WORKSHOP 


a WW adiseie Cubist 


AS MODERN AS TOMORROW, THIS DESIGN TOOK FIRST HONORS 
IN OUR CONTEST. COMPLETE PLANS ON A FOLLOWING PAGE 


Medicine Cabinet Contest Winners 


FIRST PRIZE, $50 
S. C. Carpenter, Cleveland, Ohio 


SECOND PRIZE, $25 
Arthur L. Finn, Mount Vernon, N.Y. 


FOURTH PRIZE, $10 
Marvin J. Neivert, Lawrence, N.Y. 


THIRD PRIZE, $15 
John W. Knobel, Ozone Park, N.Y. 


FIFTH PRIZE, $5 
Don Fosler, Seward, Nebr. 


HONORABLE MENTION 


Ralph E. in, N.C.; Joseph Conesko, 
Cohoes, N.Y.; Morris Cohn, Bronx, N.Y.; Willis 
Gronou, Kewanee, i; Henry Date, Alameda, 

f; Harry G. Froese, Minneapolis, Minn; 
Rabat A. Glacy, Richmond Hill, N.Y: James 
M. Hort, Detroit, Mich.; L. Percival Hutton, 


Winter Pork, Flo. Johnson, Liver p dale! 
Colif.; A. A: Lipsey, Chicago, Ill.;' Michael 


should have a mirror on the inside as 

well as on the outside. This was the 
opinion of the majority of readers who en- 
tered our contest for better medicine-cabinet 
designs (see P.S.M., Nov. ‘40, p. 163). They 
stressed the importance of having ready ac- 
cess to the shelves, or at least to some of 
them, while using the mirror. In this re- 
spect they seemed to think the ordinary 
commercial cabinet was deficient and, in 
fact, not as good as the so-called “hotel 
type” cabinet, which has an open shelf un- 
der the mirror, 

Other desirable features, as indicated by 
the hundreds of entries, are: more shelf 
space, fluorescent lighting, electric outlet, 
locked compartment for dangerous drugs, 
and racks for toothbrushes, scissors, and 
tweezers. Cleansing tissues have become so 
indispensable to the modern household that 
many contestants thought there should be 
a special compartment or dispenser for 
them. 

First prize was won by a design that is 
purely functional, yet styled with the most 
discriminating taste. It is a built-in cabinet 
in three units. The spacious center unit has 
a mirror, which is hung on the door with 
mirror clips. Three shelves behind the door 
are used for storing medicines and medical 
supplies, and there is a locked compartment 
for poisonous drugs and chemicals at the top. 

Flanking the center unit are side cabinets 
—one for “him” and the other for “her,” 


Ts ideal bathroom medicine cabinet 
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1d Newbouer, Ir- 
a Butte, Mon! 
ter, Kalamazoo, Mich.i Erwin F. 
Schreiber, New York, N. Y.; Thomas Stopo, 
Wevpun, Wisex: EF. Sullivan, Rawlins, Wyo.i 
Ae Thegersen, Sante Monica, Cait: Albert 
elie NY, Norman Werner, J 
Pottstown, Po; Howali P. Williams, Clairton, P. 


so as to eliminate all arguments about who 
uses more space. There are three shelves 
inside each unit, large enough to hold all 
necessary toilet articles. Inside the door of 
each unit is a mirror. When both doors are 
open, these mirrors supplement the central 
mirror to afford side and back views of the 
user, 

‘There is an electric outlet in each side 
unit, and a small drawer, that on the man's 
side being convenient for the disposal of 
used razor blades, that on the woman's side 
for holding hairpins, bobby pins, curlers, and 
the like. Both units have toothbrush rack: 

An innovation of marked utility is a sin 
gle shelf that projects from the door of each 
side unit when the door is open. On this 
shelf the toilet articles in use can be laid 
down temporarily within easy reach. 

Indirect lighting is desirable for use 
with this cabinet, and the designer suggests 
that it can best be accomplished by install- 
ing a single fluorescent tube directly over 
the center mirror. 

Second prize was awarded for a simple 
but efficient design which includes adjust- 
able fluorescent-tube lights, a special com- 
partment for sterile first-aid dressings, a 
shelf with a ledge to prevent small articles 
from rolling off, and an open shelf, with an 
electric outlet, at the bottom. 

Shelves designed to hold bottles, jars, and 
tubes of varying sizes and shapes distinguish 
the third prize-winning cabinet. Side cabi- 
nets eliminate the annoyance of opening a 
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2 Chest ropand bouom, Yox 4 x32%5 
1 Ghesthack (plywood), x20 x34 
2 Chest partitions, Yan 4x19 

6 Chest side shelves, Yan 4 x 0% 
2 
1 


hen shelves, Yan 4 xB 
Bottom for locked 
‘eabinet, 


Vox Yani 
Vox 5 x8 
Vox Youth 
Vax Vax 
Vax Yo 
Vax Yat 


Vox 3% 
ayaa 
yr 


Wax 1M V2 
NOTE: All dimensions are given ia 
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NOTE: ALL DOORS EQUIPPED 
WITH FRICTION CATCHES 
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MIRROR 


mirror door to obtain the articles inside. 
Illumination is supplied either by three bulbs 
above the mirror, their light being diffused 
by opal glass, or by tubular or fluorescent 
lamps at the vertical sides of the mirror. 
Decoration of the cabinet follows a modern- 
ized Greek motif. Suggested overall dimen- 
sions are 33%” high, 38” wide, and 514” 
deep. 

The frame of the fourth prize-winning 
cabinet is cut and bent from 22-gauge 
metal, which is light enough to be easily 
worked by hand. Fluorescent lights shine 
through vertical opal-glass windows, and 
an outlet is provided for electric appliances. 
Cleansing tissues are stored in a special 


dispenser from which they can be pulled 
out through a slot. The cabinet is enameled 
white or to suit the bathroom color scheme, 
and the designer suggests it be made 21” 
high, 19" wide, and 6” deep. 

Only four prizes were originally an- 
nounced, but a fifth prize of five dollars was 
awarded to a reader who not only designed 
a cabinet, but built it and submitted photo- 
graphs as well as drawings. Its outstanding 
features include a special electric-razor 
compartment, side cabinets with doors that 
give additional reflected light when open, 
adjustable shelves, and a small glass shelf 
below the mirror. The complete cabinet 
cost less than ten dollars to make, 
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HANGING 
FULL SCREENS 


ord fittings at the top. Hooks 
hold in the lower ends securaly, 


Identify screen as shown below 


House Screens 


AND HOW TO CARE FOR 


iF HOUSE screens are properly cared for 
and stored away each fall, hanging them 
in the spring becomes a pleasant chore. 
ach screen should be permanently iden- 
tified with the window on which it belongs. 
Numbered tacks may be used, or Roman 
numerals chiseled 


storing. Brush both sides of 
the netting with awhisk broom. 
If a vacuum cleaner is avail- 
able, the suction-brush attach- 
ment will do the work quickly, 
with a minimum of dust. 
Kitchen screens that are sub- 
jected to cooking vapors may 
be brushed with benzine to re- 
move grease deposits. Hard- 
ened dirt on the lower rail can 
be removed with a damp cloth 
sprinkled with kitchen cleanser. 

If the screening is broken, 
buy a new piece at least an 
inch wider and longer than the 
old screening, and paint the wood of the 
frame beneath the molding if necessary, 
since rotting will occur at this point if 
moisture lodges between unpainted wood 
and molding. 

Screening should be applied to the frame 


THEM 


into the edges of 


the frames. If | NUMERAL NAILS ¥. 
compass designa- 

tions are used, as 

in the third draw- aenae 
ing at the right, — 
it is necessary to FRAME 


mark only the 
screens. 
Screensthatare 
in good condition 
need only be 
cleaned before 


COMPASS MARKING 
Curinoicates UPPER FLOOR) 
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To avoid undue wear on frame joints, raise slid- 
ing sereens by handles screwed to the lower rails 


with tacks 5/16” or %” long, spaced about 
2" apart. To insure tautness, tack one end 
first, then the other, and finally the two 
sides, beginning at the middle and stretch- 
ing the wire as you progress toward the 
ends. Cut off excess wire and replace the 
molding. If pliers are used to pull screen- 
ing taut, take care not to draw the mesh 
out of shape. 

A weak frame can be strengthened at the 
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EMERGENCY 
SCREEN PATCH 


PLACE OVER HOLE AND BEND EXTENDING 
ENDS OF WIRE THROUGH MESH 


REMOVE OREASE 


FROM KITCHEN 


SCREENS WITH 


Prompt repairs cost little, may save 
. Use bensine only in wall 
ventilated places, away from fire 


corners by means of dowel pins, corrugated 
fasteners, or braces. Dowels and fasteners 
should not be used as reénforcements on 
mortise-and-tenon joints, since they are like- 
ly to split the wood, but they are suitable 
for butt or mitered joints, provided the orig- 
inal nails or screws do not interfere. As a 
rule, corner braces, when practical, make 
the best reénforcements. A sagging screen 
door that drags on the threshold can be cor- 
rected by fitting a turnbuckle brace. 

Half screens that raise and lower by slid- 
ing inside the window frame should not be 
forced up by pushing on the top rail as this 
may pull the joints apart. Screw a pair of 
handles to the bottom rail. A method of us- 
ing common window spring bolts to hold 
trackless half screens is illustrated, 

Screen frames, wire, and hardware should 
be protected from rot, rust, and corrosion. 
In most climates repainting of wooden and 
iron parts is advisable about every other 
year. Black iron screening may need atten- 
tion every season. There are numerous 
paints especially made for screening. If or- 
dinary paint is used, it should be thinned 
considerably with turpentine to avoid clog- 
ging the mesh. Instead of a brush, a piece 
of old carpet tacked, nap outward, to a wood 
block may be used. Paint will bond better 
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on new galvanized iron screening if the wire is 
first washed with vinegar. Bronze and copper 
screening require no painting. 

Polished brass and copper hardware may be 
protected with a coat of clear lacquer. White 
bronze metal needs no protection. In locations 
where copper screening oxidizes excessively, 
causing drip stains on the house paint below 
the windows, bronze screening should be used. 

Some home owners, who hang their storm 
doors immediately upon taking down their 
reen doors, leave the hinges permanently 
screwed to the door frame and mount the two 
doors interchangeably on the same hinges. 
Removable pin hinges are sometimes used for 
screen doors. If the hinges are left on the door, 
it is a good idea to plug the screw holes in the 
frame with match sticks or composition wood 
as a matter of routine each season. A daub of 
paint will then tidy up the hinge blemish and 
seal the holes against weather. 

‘The proper storage of screens is 
an important part of their care. 
Some arrangement, away from floor 
dampness, which ‘will permit the 
screens to be laid flat is recommend- 
ed. A cradle hung from the base- 
ment ceiling is excellent, or storage 
as shown in one of the photographs. 
Lath or other strips should be laid 
between the frames if hardware, 
such as hooks and hangers, would 
otherwise interfere with stacking 
them flatly and neatly. Cover the 
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Two window spring bolts make 
nonsliding screens easy to 
remove. Below, loose joints 
may be rednforced in several 
ways. Use a turnbuckle brace 
to lift sagging screen doors 


screens with paper or canvas to keep 
out dust, Stored in this way, they 
are ready to be hung next season. 
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PULL TAUT AND 
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HOW TO APPLY NEW SCREENING 
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MITERED CORNER SAGGING DOOR 
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REMOVABLE WINDOWS. For cleaning or sub- 
stituting screens, windows of the type shown 
at the right can be lifted out bodily. They 
have no cords, straps, pulleys, or sash 
weights, but slide smoothly in zinc-alloy 
guide strips, which are said to afford a posi- 
tive and rattleproof seal against wind and 
water. The right-hand strips are station- 
ary; the others are attached to concealed 
springs, which press them against the sash 
sufficiently to hold the latter in any desired 
position. ‘This construction automatically 
compensates for settling of the house or 
warping of the window frames, and the 
windows cannot stick during damp weather. 
It is claimed that the weatherproof fit ef- 
fects a saving in household fuel bills. A user 
reports that during a two-day hurricane not 
a drop of water entered his house through 
the jambs, sills, or muntins of windows 
fitted with such removable sash. 


Both top ond bottom 
sash may be removed 
instantly for clean- 
ing by pressing back 
the spring guides at 
left of window frame 


FLEXIBLE ASBESTOS-CEMENT WALL BOARD, 
which may be bent to a four-foot 
radius, is also more easily installed be- 
cause it may be nailed, sawed, ham- 
mered, or perforated without danger 
of cracking or splitting. Made of as- 
bestos fiber and Portland cement, it is 
rotproof and highly fire resistant. It is 
claimed that the flame of a blowtorch 
directly applied will not ignite it. Rats 
and termites cannot affect it. It may 
readily be painted or papered to fit any 
color Scheme, and is also available in 
4” by 4” squares resembling tiles. 
Stock thicknesses include 3/16”, 4”, 
and %”, and sheets are 48” by 48” 
and 48” by 96”. Unfinished metal strip 
for use with this wall board is avail- 
able to suit all requirements. 


A PET DOG can open a screen door 


Be, from the outside with a handle made 


from a metal shoehorn. Bend it at the 
neck and drill a second hole so that it 
can be screwed to the door at a con- 
venient height. 
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A RUG-CLEANING ATTACHMENT for twist- 
pile rugs and carpets has been de- 
veloped for use with a standard rug- 
cleaning machine. The attachment 
evenly spreads a specially developed 
moist powder over the rug. The 
amount distributed. may readily be 
regulated, and a hopper holds suffi- 
cient cleaning compound to treat sev- 
eral large carpets. The powder is 
brushed into the fibers and allowed to 
remain for from one to two hours, 
after which it is removed by a vacuum 
process. Twist-weave rugs have al- 
ways presented a peculiar cleaning 
problem, and both the powder and the 
spreading attachment are the result of 
more than two years experimentation. 
The attachment can be removed if 
rugs are to be treated with the usual 
liquid compound instead of the new 
moist powder. 


i Tey for a Prize in Our 


"1000 CONTEST 


MODERN VENTILATOR. This device operates 
something like a Venetian blind and permits 
the air to be directed either upward or 
downward. To alter the direction, the ven- 
tilator is removed and turned upside down. 
When the louvers open downward toward 
the outside, not even a driving rain can 
force water into the room. The ventilator is 
manufactured in four different colors and 
constructed entirely of steel. It is instantly 
adjustable for width and may be perma- 
nently affixed or left removable. 


F on” The Home You "d Like to Build” ' 


Last cat for our home-planning 
contest! You have only up to April 15. 
All entries must be mailed on or before 
that date. 

New readers—or old readers who 
have for any reason missed the an- 
nouncements in the preceding three 
issues—still have ample time to enter, 
provided they get to work promptly 
after this issue goes on sale. Space 
does not permit repeating the rules in 
full, so reference should be made to 
the’ February, March, or April issue, 
whieh can be found in practically all 
public libraries. Each of those issues 
©, contains all details of the contest. 


2 PRS OR off 
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The first prize will be a cash award 
of $500 or, if you prefer, the services 
of an outstanding architect to draw 
the plans and supervise the building 
of your home. Second prize is $200 in 
cash, third prize $100, fourth prize $50, 
and fifth prize $25. There will also be 
25 prizes of $5 each. In case of tles, 
duplicate prizes will be awarded to the 
tying contestants. The contest is open 
to all except professional architects 
and employees of Popular Science Pub- 
lishing Co, Inc. and their families. 
Address the House Planning Contest 
Editor, Porvtar Science MonTHLY, 353 
Fourth Avenue, New York, N. ¥. 
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KEEPING THE HOME 


MARKING THE COVER OF A TEAKETTLE will 
cid in replacing the cover properly without first 
having to turn it over ond look for the lip. Use 
2 good enamel matching the color of the handle 


0 RIVETED ALONG 
BENDING RIGHT ANGLE BOTTOM EDGE | 


KEEPING THE KITCHEN CLEAN. To prevent dis- 
coloration of the wail by heat and th 
, a deflector and shelf 
dium-gauge sheet metal. A piece of angle iron, 0 
clampa, and © board will simplify bending. Slots 
ting over screws in the wall make it easy to remove 


REMOVING STUBBORN STOPPERS. Stoppers of 
glass that are stuck or “frozen” oft 
removed by using a nutcracker. This 


BURNS FROM HOT PAN HANDLES can be avoid- 
with a holder made of sheet asbestos folded or 
rolled to the proper size and fastened with tape. 
An oilcloth covering, also held with adhesive tape 
will add a decorative fini wear longer 


jin can 
covers or coasters filled with water or kerosene 
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SHIPSHAPE 


THIMBLE HOLDER. A cork nailed or glued to 
the inside of the sewing drawer will make a hold- 
er that will keep a thimble where you can find it 


| 
| 
1 
| 


ing to work in rainy weather? One w 
it is to place @ sponge in the drain 
position to catch the drip and stop the clatt 
Fasten it in place with waterproof glue or cement 
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store your ch 
square stock, 25" high and I 
lywood, glued and noiled to th 
Each “wand” 


is invisible. When the painting needs cleaning, 
wash off the buttermilk and apply a fresh coat 
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Typewriters will lost longer if 
erasing is done this way, with 
the carriage shifted to either 
side 10 bits of dirt won't fall in 
the mechanism and cause weor 


First Aid 


By R. M. KASTEN 


Editor’s Note: Mr. Kasten is the plant foreman 

the Wholesale Typewriter Company, New 
ork, the largest typewriter rebuilding concern 
in the world, and has supervised the repairing 
and reconstruction of hundreds of thousands of 
machines of all makes. 


‘© YOUR typewriter creaks and groans, 

prints letters half clogged up and askew, 
responds to your touch as if it were lubri- 
cated with glue? Don't imagine for a mo- 
ment it is the fault of the dealer, the manu- 
facturer, or the mechanism! Modern type- 
writers are constructed to take the worst 
beating of any precision machine of ranking 
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for Typewriters 


THE HANDY MAN 


quality in the world. When a machine acts 
up, ten to one it is due to your own neglect. 

Some typewriter owners don’t raise a 
finger to keep their machines clean. And 
dirt and dust are factor number one in 
putting a machine out of business. They 
not only slow down parts, but, acting as 
abrasives, they also wear them down, 

You don’t leave the back off your watch, 
but do you cover your typewriter? There 
is equal need for doing so. You should also 
regularly wipe off exposed parts with a 
soft cloth, and brush out the interior with a 
long-bristled brush, or blow it out with the 
blower attachment of your vacuum cleaner. 

‘Most operators, by erasing over the type 
guide, dump particles of dirt straight into 
the vital mechanism. To avoid this, shift 
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the carriage all the way to’one side, turn the 
line to be erased to the top of the cylinder, and 
brush the rubber and paper particles outside 
the machine where they can do no harm. Also, 
avoid rolling dust-laden paper into the machine. 

‘Typewriter type is so easy to clean there 
is no excuse for clogged letters. Brush them 
with a dry brush after each day's use and they 
will stay bright indefinitely. Caked ink may 
be removed with type putty, alcohol, carbon 
tetrachloride, or one of the proprietary dry- 
cleaning fluids, applied with a brush. Press 
the type putty onto the type, peel it off, and 
the caked ink comes with it. If you use a 
liquid, first lift the type and put paper under it 
to prevent dirt from dripping into the machine. 
Wipe the type dry with a cloth before using the 
machine again. 

Squeaks, sticking keys, and a carriage so 
lazy you are sure the mainspring has worn 
out, may often be cured by a single properly 
placed drop of oil. Any ordinary light machine 
oil will do, but regular typewriter or sperm 
oil is best. Apply it sparingly—as much as 
will cling to the end of a toothpick will do— 
and wipe off all excess. Overoiling is as bad 
as underoiling, because exposed oil soon be- 
comes like sticky fly paper and collects dirt. 

Where should you oil? The bearing at each 
end of the cylinder, the little roller that en- 
gages with the ratchet wheel to lock the lines 
in position, and all the ribbon-spool shafts and 
gear shafts connected with them, need oiling. 
Parts that show a tendency to rust may be 
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When ui 
place poper under type fo pr 
folling into the machine. Dry the 
rag before removing poper. Don’ 


1g type-cleaning fluid, be sure to 
font dirt from 


type with @ 
forget... « 


++ that o ht ploces will 
‘add to the life of any typewriter. A tooth- 
pick is an excellent dropper for applying oil 


A typewri 
petroleum 


having a "wayrod” 
ly applied to it at times, os above 


poper out os shown 
left puts a shine on the 
cylinder ond causes the paper 
to slip. Always roll it out 
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Hold the space bor down and press 
to if its type bar is centered in the gui 


wiped over occasionally with a cloth 
moistened with oil, but remove all excess 
with a dry cloth. Squeaks must be tracked 
down individually, and a drop of oil applied 
at the source. 

If the carriage runs on a steel “wayrod” 
(as, for example, in all standard Underwood 
machines), ft can maintain its zip only 
if this rod is kept clean and occasionally 
lubricated with a little petroleum jelly. 
‘Move the carriage far to one side and place 
a smear of this lubricant on the rod be- 
tween the carriage bearings. Shift it to 
the other side and repeat. Then depress 
the carriage release lever and run the car- 
riage back and forth a few times to dis- 
tribute the lubricant. 


Check the olignment of the type 
character between the straight-s 


On portable machines, and standard ma- 
chines in which the carriage runs on ball 
bearings in a track, this track should not 
be oiled, but should merely be wiped clean, 

Another part never to be oiled is the 
slotted casting through which the type bars 
pivot. Oil in these slots would soon gum 
them up and bog down the whole machine. 
Shun all rubber parts, also, with your oil 
can. Oil deteriorates the rubber, and may 
leave its smear on your paper for months 
to come. 

Have you paper-slipping trouble, from a 
cylinder worn smooth? Maybe you helped 
make it that way by a common sin of 
operation—disengaging the release lever 
and ripping the paper out with a jerk. This 
imparts a beautiful shine to the cylinder. 
I you want the cylinder to last longer, 
always roll the paper out by the knobs. 

Cylinders and feed rollers may be cleaned, 
and the rubber rejuvenated, by wiping them 
with denatured alcohol. Just do this when 
necessary, as too much alcohol counteracts 
its own good effects. If the feed rollers are 
worn smooth, a light sandpapering will re- 
store their grip. 

Where mechanical adjustments on a type- 
writer are concerned, a good rule is to leave 


Here, Lower Case Letter is Struck 


Before Spift Key Has Been Fully Released 


Here, Capital is Struck Before 


Snitt Key Has Been Fully Depressed 


He: 
re is an example of type running down hill | 
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them strictly alone, unless you are a type- 
writer mechanic or have sufficient me- 
chanical ability to understand what you are 
doing. Most adjustments, once properly set, 
need never be changed during the life of the 
machine. Many common troubles, resulting 
in imperfect printing of type, are caused by 
avoidable faults in operation rather than by 
a defective machine. Studying these faults, 
and correcting them, may improve typing 
immediately. 

‘Write a few lines for a test. Does the type 
print high and low? Are the letters spaced 
evenly? Now make a check on the align- 
ment of the individual letters by carefully 
striking each character on the keyboard 
between the straight-sided letter “N.” If 
the letters are still high and low, still spaced 
unevenly, they need mechanical adjusting. 
If they are not, the fault lies in an uneven 
touch or an erratic rhythm in your typing, 
or both. 

Do letters in a line sometimes start nicely, 
then run downhill? This can’t happen if 
you use the line-spacing lever, instead of 
rolling the paper through with the cylinder 
knob. In the latter case, the roller that 
locks the spacing of the lines may come 
to rest on top of a ratchet tooth, instead 
of settling between two of them. When the 
machine starts, the vibration gradually jars 
the cylinder around until it reaches its 
normal position—dropping letters as it 
turns. 

Capital letters higher than the following 
lower-case (small) letters are a common 
example of lack of synchronization in 
typing. The capital is struck before the 
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Type that prints heavier on 
one side than the other, or 
does not print vertically, 
can be straightened by the 
use of two pairs of 

‘one to hold the type ba: 


ightening, and the 
skill of a trained mecha: 


possibly the pawl on 
the ribbon-operating ratchet wheel hos been bent 


shift key has been fully depressed. When 
the succeeding lower-case letter is lower 
than those which follow it, this lower-case 
letter has been struck before the shift key 
was fully released. The remedy in both 
cases is obvious. 

When type bars collide heavily, as they 
sometimes do in irregular typing, one or 
both bars may be bent sideways and may 
subsequently stick in the type guide. Or 
they may rub against the side of the guide 
and soon wear thin. So, periodically, type 
should be inspected for correct alignment in 
the guide. To do this, hold down the spacing 
bar, and press each key gently and evenly, 
watching the position of each type as it en- 
ters the guide, If a bar does not enter exact- 
ly in the center, but rubs on the side of the 
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Key tension on mony standard typewriters may 
be changed by adjusting spring-tension screws 
for individual keys. A half turn to the right 
makes the touch heavier, to the left, lighter 


ea bath in gasoline 
added, remove rubber 
the corriag 
moved and t 


Before giving o macl 
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draw-band ond is be 


guide, it should be bent with the fingers until it 
enters properly. 

If type slants sideways in printing, or prints more 
heavily on one side than the other, any fair me- 
chanic armed with two pairs of pliers can fix it. 
Hold the type bar, close below the type, with one 
pair of pliers, and firmly twist or bend the type 
with the other. Type that prints high or low, or 
lighter on the top than the bottom, however, pre- 
sents a job for the service man! Great skill, and 
tools that exert tremendous pressure, are needed 
to adjust type in an up-and-down direction. 

When the ribbon fails to move, look for the 
ratchet wheel which should move it and see if a 
too-brisk cleaning, or an accidental bang, has 
knocked the little pawl which turns the ratchet out 
of place. If it does not enter the ratchet teeth 
enough to turn the wheel each time a key is struck, 
it should be bent back into position. On machines 
in which the ribbon mechanism is geared to the 
carriage movement, this advice would not apply. 

Does the key tension of your machine seem too 
heavy or too light? This tension is carefully ad- 
justed at the factory and should remain in adjust- 
ment indefinitely, but sometimes it may be desira- 
ble to change it to suit the temperament of an in- 
dividual operator. In some new machines it may be 
altered by a simple lever. On most standard ma- 
chines the action may be adjusted by individual 
key spring tension screws. To make the action 
heavier, turn each screw half a turn clockwise. To 
lighten it, turn each screw counterclockwise. 

Unless a typewriter has been so long neglected 
that its vitals are clogged with dirt and grease be- 
yond the brush-out stage, it need never be given 
the thorough internal cleaning now to be described 
—at least until it is ready for complete overhauling 
or rebuilding. If you have such a machine, however, 
such a cleaning might bring it back to life. 

The cleaning fluid is gasoline mixed with five 
percent of machine oil, which is added to help re- 
tard rust on the cleaned parts. If your knowledge 
of mechanics makes it possible, remove the car- 
riage to prevent the cleaning mixture from getting 
on the rubber parts and to allow greater access to 
the interior. If you can't manage this removal, at 
least take off the rubber feet of the machine, cov- 
er the cylinder with paper, and remove the ribbon. 

Stand the typewriter in a pan containing the gas- 
oline—being careful to keep away from all fire— 
and run the liquid through all the parts with the 
help of a long-bristled brush. When the cleaning 
is finished, wipe off all excess liquid, and reoil parts 
that require special lubrication. 

Here again it is necessary to emphasize the im- 
portance of applying oil lightly and judiciously. If 
this is done and the machine is kept clean, it is 
certain to give much longer and more satisfactory 
service. 


Use a large pon to give @ machine it bath, 
‘and run the liquid through the mechanism with 
«2 long-bristled brush. Afterwards carefully wipe 
the typewriter as dry as possible with a cloth 


MODERN 
COFFEE 
TABLE 


By JOSEPH ARONSON 


Author of 
The Encyclopedia of Furniture 


'HE distinctive feature of 
this coffee table is a 
quality of softness often 
lacking in modern designs. 
This is obtained by the 
slight curvature at the ends 
of the top and the molded 
edge across the ends. 

The rabbet or sinkage, %” deep by %” 
wide, under the top can be cut into the 
apron and legs either before or after they 
have been assembled. The top, which may 
be glued up from stock of any available 
width, should be screwed to the base so as 
to permit the wood to move slightly as it 
expands and contracts. 

White oak was used for the model illus- 
trated. The wood was sanded as smooth 
as possible and given a filler coat of clear 
brushing lacquer. This coat was sanded 


Of white oak, the foble is finished very light in the latest style 


with No. 2/0 flint paper and then rubbed 
with No. 3/0 steel wool until hardly a trace 
remained, except in the grain. A second 
coat was applied, and this was finally waxed 


and rubbed with a piece of old carpet. A 
high-grade automobile paste wax was used, 
but any hard-drying carnauba furniture or 
floor wax would serve the purpose. 


LIST OF MATERIALS 

Be! Description . WL 
1 Solid oak t % 18 40 
4 Oak legs (rabbeted 

top) 14 2 16% 
2 Oak aprons(rabbeted) 3 2% 30 
acca ee BK 15% 
1 Center cleat % 62 16% 
2 End cleats 22 18% 


(cut to fit leg) 


NOTE: All dimensions are given In inches 


CLEATS x2" 


APRONS %'« 21¢° 


€ oF PLAN: —- 


RABBET 16” DEEP 
ALL AROUND 


re ion to hide the laundry— 
ifs this room right out of the 
botement, os it ware. The window 


jeave the floor clear for games 


Basement Recreation Room 


DESIGNED AND ILLUSTRATED BY JOSEPH ARONSON 


|AKE the most of your basement! This 
typical basement is now a comfortable 
recreation room, with no hint of the laua- 
dry and heating apparatus. The separating 
partition is no mere wall; it is built to form 
a bay window with a deep, roomy window 
seat. The windows are glazed with semi- 
opaque or factory-ribbed glass. Above 
them, on the back of the partition, is a row 
of strip lighting with a baffie panel to reflect 
the light down on the windows and create 
a sunlight effect. The walls can be made of 
pine boards or plywood panels. 


162 


WOODWORKING 


‘The dimensions shown are necessarily 
subject to change to suit the house, but the 
height of the seat and back should not vary 
from the drawing. These heights allow for 
pad cushions and back pillows. The doors 
will also vary in each case, both as to post- 
tion and size, 


Sketches for the bar and cabinets, as they 
were worked out for this basement, will ap- 
pear in the June issue, The same issue will 
carry an article by Ralph G. Waring on 
new ways to finish pine and plywood. 
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BASEMENT, CEILING, 


| Two END SASH |, 


UPRIGHTS, RANDOM-WIDTH BOARDS 


BASEBOARD 34x 4" 
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BOARD 6 BATTEN DOOR 


Semi-opaque windows are illuminated by concealed lamps. Ordinary small bulbs or mellow-hued fluo- 
rescent tubes are used, The baffle panel is painted white to reflect light downward through the glass 
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WIERING A 


HOME WORKSHOP 


LIGHnEr ee 


PART TWO-—BY EDWIN M. 


NY home workshop can be wired for 
light and power by the approved 
methods shown in the accompanying  illus- 
trations. It is here assumed that the layout 
is identical with the model arrangement 


Colored pilot bulbs glow in “live 


circuits 


LOVE 


suggested in the preceding 
installment, but the princi- 
ples will be the same no mat- 
ter how the plan is modified 
to suit individual conditions. 

The pictorial wiring plan 
below suggests in a general 
way how flexible cable or 
conduit can be laid out with 
a minimum of bends. In some 
cases outlets for bench lights 
might better be placed in the 
ceiling, although attachment 
plugs are more likely to fall out of ceiling 
receptacles, and heater pipes or ceiling 
lumber racks may interfere with their use. 

Before buying electrical material, mark 
the outlet positions and take accurate 
measurements of the cable required, allow- 
ing about 6” at each end for trimming, and 
some for turns and waste as well. A fiber 
bushing is needed for each cable end, and 
a connector as well, unless the boxes have 
built-in clamps. 

If flexible armored cable (BX) is used, 
prepare the ends as in the drawings. Carry 
the cable across studs and ceiling joists 
through holes bored for the purpose, or for 
surface work staple it to running boards 


EMui-rvcarer / 


‘Two-wite diagrom. The motor 
ond light circuits ore separate 


(©) sincue 3-wike Recept 
230 V, CIRCUIT No.4 
INSTALL TWO RECEPTACLES IN SINGLE 
BOX AT EACH POINT, IF NECESSARY) 


nailed across or between the timbers. Run 
the BX along the sides of wooden structural 
members as necessary. 

Wiring to be installed in finished walls 
and ceilings can usually be “fished” be- 
tween openings cut in the surface. Pass in 
an electrician’s “snake wire” attached to 
the cable and have a helper catch the end 
through the next hole. 

For concealed wiring choose deep boxes, 
which provide ample room for wires and 
fittings, and let them project a distance 
equal to the thickness of the wall board or 
other material to be used on the walls. For 
exposed work, the shallower “utility” boxes 
are neater. Both kinds have several “knock- 
outs” or partly punched holes that can be 
opened as needed with a screw driver or 
by striking with a hammer claw. Insert a 
fiber bushing in the cut end of the armor 
and bring the end well into a connector, so 
that it will clamp firmly on the armor; then 
tighten the lock nut until the corners bite 
into the metal. 

A material much favored now, especially 
for fished work, is nonmetallic sheathed 
cable, This is installed like BX, except that 
connectors have clamps which close to a 
smaller opening, and metal straps replace 
staples 

In some localities, ordinances may require 
rigid conduit for cellar wiring. In this case 
use thin-walled threadless tubing, which can 
be assembled with only a wrench. To pre- 
vent damage to insulation, ream out the 
burr from cut ends, and use a special bender 
to avoid flattening the conduit at the 
bends. For most work 14” tubing is used, 
and the Electrical Code allows this to 
carry four No. 14 wires or three No. 12 
wires. Install the tubing and draw the wires 
through afterward with a fish wire 

If the house is equipped with a three-wire 
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SHEATHED BH CABLE 
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ch outlets facilitate 
gluepots, ond the |i 


using soldering iro 
Flush mounting is best 


‘SAW THROUGH ARMOR 
AND TWIST OFF WASTE 
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‘Bon 
SREAKES SOx 


Three-wire diagram. Motors on 230-volt circuits re- 
quire three-way outlets. Light circuits are 115 volts 
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115-230-volt service, the shop wiring is 
carried out as described, but the circuits are 
balanced in the panel or distribution box 
by dividing as evenly as possible on each 
side of the neutral wire. Between the 
neutral and either outside wire the potential 
is 115 volts; across the two outside wires 
it is 230 volts. If motors have interchange- 
able leads for either voltage, they should 
be connected to the 230-volt leads. Instead 
of a black and a white wire as for the 115- 
volt lighting circuits, two black wires are 
run to supply the motor outlets. If BX or 
nonmetallic sheathed cable with the custo- 
mary black and white wires is used, the ends 
of the white wires in the boxes can be painted 
black to conform to this rule. The motor 
outlets should be of the polarized three- 
pole variety, requiring three-wire cords and 
attachment ‘plugs which permit grounding 
the motors and machines to prevent ac- 
cidental shock. These special receptacles 
also prevent ordinary 115-volt appliances 
from being plugged in. 

‘The standard gauge for ordinary circuit 
wiring is No. 14, and it will safely carry 
15 amperes, which is sufficient for the light- 
ing circuits. For the motors, use No, 12 
wire, which can be fused 20 amperes to allow 
for the heavy starting current. 

‘When the wiring is installed, be sure all 
box and cable clamps are tight to insure a 
good ground connection through the armor 
or conduit. Bond the latter to a cold-water 
pipe somewhere in the cellar, using a piece 
of No. 10 wire and two soldered or approved 
clamp-type connectors. 


Tighten connectors well to insur 
between the boxes and conduit 
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Although the plan shows a multi-breaker 
panel box, an ordinary fuse panel may be 
used if desired, With the former, however, 
an overload merely trips open a small 
circuit breaker which can be easily reset, 
while a blown fuse must be replaced. If 
fuses are decided upon, it is better to use 
those with a time-lag element for the motor 
circuits. They do not blow instantly on 
short-period overloads and thus allow for 
the heavy starting current; but on con- 
tinued overload and short circuits, they 
blow like ordinary fuses. 

Submains (supply wires) feeding the 
panel must be large enough to carry the 
sum of the loads on all branch circuits that 
are likely to be in use at one time. The 
Code allows a demand factor for calculating 
their size, but it is much safer to consult 
local authorities. 
For ordinary in- 
stallations No. 10 
or No. 8 will do. 
‘These wires must 
be carried to some 
suitable point for 
connection to the 
service, Whether it 
will be two- or 
three-wire will de- 
pend on the service 
entrance. In some 
cases, if the house 
lighting panel is 
supplied with large 
enough submains, 
connection for shop 


submains can be made to them. Ifvnot, they 
may have to be run to the meter board. 

If the shop is in the garage or some other 
outbuilding, the supply wires should be 
large enough to avoid much voltage drop. 
Where a building is already wired but has 
submains smaller than No. 10, they should 
be replaced. Run the new wires as high 
above the ground as possible and use glass 
or porcelain insulators at each end to “dead- 
end” on. The circuit is continued at each 
end by tapping on wire of the same size so 
as to form drip loops. 

For better appearance the supply wires 
can be run underground, but lead-covered 
wires in conduit must be used. For a two- 
wire system, only one lead-covered wire is 
required; the other or grounded wire may 
be rubber-covered. 


ires, then mount receptacles within 
boxes with two screws. Cord taps must 
into the boxes through porcelain bushings 
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New Appliances 


SAFETY AND CONVENIENCE ore combined in 
It has on extensible top below and in front of the 
burners and burner controls placed out of children’s reach 


—" 


SCRUB-PAIL CARRIAGE, To lighten the chore of floor 


serubl this "dolly," which has casters enabling you 
to move the scrub pail cround without scratching the floor 
168 HOUSEHOLD 


PALETTE TRAY. Keepi 
on @ serving tray 
cone hand is simpl 
server shaped [i 


firm grip 
using only 
mahogany 
's pal 


| 


NONDRIP MILK BOTTLE CAP. Milk will 
not spatter, drip, or run down th 
of « bottle that is fitted with 


CURVED INDENTATIONS in o cup- 
shaped aluminum shaker make it effective 
for combining hard-to-mi 
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SEWING SIMPLIFIED. Pegs to hold 
spools in place, pincushion, and ruler are 
attached to a light plywood lopboard 

reach 


which keeps sewing needs wit 


> 
t 


for the Househo Hl 


TURNING ROASTS during cooking or 
lifting them from the pan when they are 
done made easy with the roast lift- 
er Four ovcilable 


CONTROLLED COMFORT. Too hot or too cold? Turning 
@ dial on a window-type air conditioner now on the market 
will provide you with either warm or cool air, as you wish 


ELIMINATE GUESSWORK in cutting 
butter with scale on back of the steak 
meter shown in April P.S.M. (p. 170) 


aia 


Ya 


REFRIGERATORS WITH COLORED INTERIORS are now 
evcilable to add to your kitchen's "eye appeal." Harmoniz- 
ing plastic panels in pastel color combinations are used 
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Folding Wall Brackets mal 


TURNED ON THE LATHE 


Springs permit hinge pins to be pushed 
back as the parts are being assembled 


‘HE unique construction of these beautiful wall 

brackets challenges the skill of anyone inter- 
ested in wood turning, and permits them to be 
folded flat for packaging. 

Mount a disk of %" walnut or other hardwood, 
8%" in diameter, on waste stock, For undercut- 
ting the ring, make a special tool from the tang of 
a heavy file. ‘The recess that holds the bottom of 
the ring in its supporting position is turned out 
next, as shown in the drawing. After turning, 
sand and finish the front with shellac. 

Next glue a piece of waste stock to the center 
portion. Remount the work in the lathe, turn off 
the first piece of waste stock, and finish the flat 
rast Finally, remove the small piece of waste i fattened ot the’ top bya 

‘On the jig saw, cut across the disk as shown. leather thong through the shelf side 
Use dowels to hinge the two sections. 

Turn a piece of waste stock the right size to 
mount the ring for finishing. The ring is finally 
held to the upper portion of the bracket with a 
leather thong, which is pegged and glued as in- 
dicated. 

If measurements are accurate, the ring should 
be of the proper diameter to hold the 
shelf at a right angle. The ring may 
be made a little large, and later sanded 
if necessary to bring the shelf square. 


Drill and countersink a hole in the Turn and finish in the lathe, ond sow 
center for mounting the bracket upon, | ‘eport. The shelf is shown at the left 
the wall.—BENJAMIN NIELSEN. Ae ay 
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Treble-Clef Bud Vase 
IN COPPER OR PLASTIC 


‘CRAPS of material and a five-cent test tube form this 

whimsical little vase. Given dimensions are for a tube 
54” in diameter. To make the vase of metal, cut the oval 
openings with a jeweler’s saw, file smooth, and finish the 
strip either by machine buffing or by rubbing to a satiny 
luster with 00 emery cloth, Make a full-size drawing of the 
scroll and shape the strip upon it. Tarnishable metals 
should be given a coat of clear lacquer immediately after 
bending. 

Plastic dimensions are the same, but the strip should be 
14" thick. Cut the holes undersize, file to size at the proper 
angles, and polish the entire strip, Nail the two parts of 
the bending form to a board. Soften the 
strip in hot water (or in an oven, if 
acrylic resin is being used) and start 
the bend at the inside of the spiral. Use 
extreme care in shaping the parts ad- 4 
joining the holes. If necessary reheat | bolsc noiled 
faulty parts and hold in the desired | te o board 
shape by hand until cool. | 

‘The convex copper base is a simple 

lathe spinning. An alternative built-up | PLasric 
base is illustrated, ‘The plastic vase | #*'% 
shown stands upon a disk of \;” plastic, 
Solder a 6-82 brass screw into the head 
of a decorative upholstery tack, with 
stem removed; drill a hole in the spiral, 
and assemble with a nut. Glue felt 
under the base.—HARRyY WALTON. 
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WORKING TEME: 


NOVEL KITCHEN MEMO HOLDER. This project is sure 
to arouse curiosity because of the ingenious way 
it works. It is necessary only to open the covi 
insert the bill or memo to be filed, and close the 
cover against it. Upon opening the cover from 
the other edge, it will be found that the paper slip 
has magically become lodged beneath the elastic 
bands. A number of slips may thus be inserted. 
Materials: 1 pe. 3/16" by 4” by 6” pressed com- 
position board or very heavy cardboard for the 
back and 1 pe. 3/16” by 3%” by 5%” for the front; 
2 pe. stiff cardboard 3%” by 5%”; 4 pe. %” wide 
flat elastic tape, and a small memo pad. Attach 
ends of the elastic to the cardboard with cellulose 
cement, stretching the tape somewhat so that it 
will be under tension. Cement the cardboard 
“book” so made between the 3/16” thick front and 
back pieces, and apply narrow strips of tin foil 
to the edges of the latter with orange shellac. 
When dry, burnish the foil with a smooth, rounded 
instrument, and glue the memo pad to the cover. 
Craftsman's time, 1 hour; beginner's, 2 hours. 


TURNED CANDLESTICKS. Material: Beautifully 
grained walnut such as is found in stumps, burls, 
and crotches. Glue a 2%” square of \” thick 
wy stock to a piece of waste and center it on the 
= necrieet lathe faceplate. Turn the top to a smooth curve, 
cross but leave the sides square. Bore the %" hole and 
lay the piece aside, but do not remove from the 
faceplate. Now turn the ball-shaped holder. This 
may be done between centers, if no other faceplate 


SNe eal 
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Charm Bracelet 


ONE EVENING 


is available, by finishing the lower half of 
the ball and the projecting dowel complete- 
ly, and rough turning the upper half before 
cutting off, Glue this part to the base, re- 
mount the faceplate, finish turning the upper 
half of the holder, and bore the tapered hole 
to fit the candle. Finish the piece while in the 
lathe, as far as possible. The square edges 
must, of course, be sanded and finished by 
hand. Glue felt or blotting paper to the 
bottom, Average time, 3% hours each. 


CHARM BRACELET, Material: 18-gauge nickel 
silver, Cut and file the links to shape, drill 
holes, and work out the slots by filing or 
sawing away the material between holes 


Grilled close together. The design may be ML ROUND stacy rout "Sg alous 
stippled in with a paneling punch, or with {EAE Meatn ZOEK Ho D1a i 
a hollow-end nail set and a center punch. 2 SHEET STOCK} RON 


Saw out the charms with a jeweler’s saw and 
file to shape. Dot eyes of the skull and owl 

with red enamel. Average time: bracelet, “te 
8 hours, charms % hour each. 


ASH TRAY, A small, brightly colored pottery 
dish is purchased, 'and the stand made to 


suit of iron, brass, or nickel silver. The aged 
parts are joined by soldering or welding. =} 
Tarnishable metal should be given a coat of Nth J, 

clear lacquer. Jet-black enamel provides a Aan 
pleasing finish on iron. Craftsman’s time, 

144 hours; beginner's, 2% hours. 
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Leather Fly Swatters 


RDINARY fly swatters are so ugly that they have 
to be kept out of sight, but it is not difficult to 
make a decorative one of leather. 
T ‘The handle may be any close-grained wood at least 
q } %” thick and 15” long. It can be carved as shown or a 
plain stick tapering in width from %” at one end to 
%4” at the other. The leather should be 8-oz. uncolored 
tooling cowhide (%” thick) or very firm 6-oz. leather. 
| Soak the leather in warm water and let it dry to the 
tooling stage. Trace the design, drawn on thin, tough 
Paper, on the grain side by using a hard pencil with 
considerable pressure. Cut out the shape with a sharp 
AW) knife. Round cuts may be made with a wood-carving 
gouge. The heavy radiating lines are first cut about 
halfway through the leather with a swivel cutter, in- 
cising knife, or small, sharp cold chisel as shown at A. 
‘These cuts are then opened with a veiner (B), which is 
easily made, if necessary, from a nut pick. The same tool 
is also used for tooling the lighter lines. With a knife, 
cut through the incised lines only. Leather dyes may 
now be applied, or the wood and leather left natural. 
A background stamping tool is required, or a stamp 
made from a 40-penny nail (C). A large nail set will 
also do. Stamp the leather almost all over, to compress 
and harden it. Do this on a leather worker's marble 
, if one is available. A hole may be punched in each 
tip, but is not essential as the swatter does not blow the 
ei | Oo fly away. Glue the leather into the handle saw cut; or, 
better still, fasten with two pins clinched over as in the 
above drawing. Occasional applications of leather polish 
will preserve the finished piece. An excellent polish is 
easily made by adding one part of warm water to two 
parts of liquid floor wax. 
| L, ‘To make the swatters in quantity, carve the design in 
i A reverse in 1” battleship linoleum. Set this against the 
~ grain side of the leather and put a cotton, wool-skin, 
or sponge rubber pad against the flesh side. Hold be- 
tween boards and squeeze together in a letter press or 
under a heavy weight. This transfers the design. If 
you can make steel-rule dies, these will speed up the 
cutting out of the forms.—JoHN W. DEAN. 


Cake Seever ot Cocktail Thay 


ASSEMBLED IN ONE HOUR FROM DIME-STORE PARTS 


ARTS for this attractive cake server or cock- 
tail tray, which can be made by anyone in an 
hour or less, cost exactly 57 cents and should be 
available in most large five-and-ten-cent stores. 
‘The base is a round or rectangular maple bread 
board or cutting board with an enameled edge. 
‘The one illustrated is about 12” in diameter and 
cost 25 cents. These boards are usually already 
sanded smooth, and have an attractive grain. 
Also required are two modern drawer pulls, 
which come in many styles and colors, in metal or 
in plastic with chrome trim, at 10 ‘cents each. 
Screws are included, but probably will have to be 
cut shorter. A 10-cent decalcomania (transfer) 
in the center adds a gay note if desired. 
Countersink the board on the underside for the 
four screws so the heads will not protrude. Give 
both sides of the board one or two coats of either 
shellac or varnish stain, or use wax, and rub down. 
If wax is to be used, apply the transfer first. 
So little varnish or other finish is required that 
the cost of this item (which is usually on hand) 
hhas not been included in the cost. The odd two 
cents went for a sales tax. 
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By KENNETH MURRAY 


1941 style bird house has a 

sunken bath in its front yard. 
A reservoir tank stores rain water 
and automatically meters it into 
the pool. Where rainfall is infre- 
quent, the tank may be refilled by 
hand occasionally, so that water 
will be available to birds that 
might otherwise lack it. Easy ac- 
cess to water will attract birds to 
the house. 

‘The design was adapted from one 
shown in connection with the 
Porutar SciENcE Home Planning 
Contest (see P.S.M,, Feb. ‘41, p. 
140), Measurements are given for 
@ wren house, but may be altered 
for other birds. The house front is 
a replica of a Colonial home, with 
entrances to four rooms via win- 
dow openings. Behind the rooms is 
the water storage tank, which re- 
ceives rain water from a V-shaped 
sunken roof hidden behind the nar- 
row shingled roof. 

‘The front is cut from a piece of 
“tempered” pressed composition 

* wood 3/16” by 8%” by 11”. (‘The 
same material is used for the roof 
pieces.) On a bench or band saw 
cut narrow strips of wood for sid- 
ing, windows, shutters, door, and 
porch. Glue these on with cellulose 
cement or waterproof casein or 
resin glue. Give the front several 
coats of well-thinned white enamel 
or paint. Use green enamel for the 
shutters and black for the window 
openings. Cement shingles to the 
front roof and stain them with 
green paint, well thinned with tur- 
pentine to form a stain. 


i Dist for comfort, this 


Siding, shutters, ond shingles are of thin wood, fostened to 
the pressed composition board with a waterproof cement 


The bottom of o gallon can forms the bath. 
Fasten with a few brads near the top edge 


176 CRAFTWORK POPULAR SCIENCE 


DETAILS oF FLOAT VALVE. 


Cut an opening at one end 
of the %” by 11” by 16%” 
pine baseboard to receive 
the bottom part of an 
empty 1-gal. can, which 
forms the bath. Solder the 
conical metal sleeve from 
@ cheap automatic pencil 
into the side of the pool, 
and make the float valve as imple float mechani 
shown in the drawing. keeps the bird both filled 

‘Sides and back of the ot 2 constant level. Belo 
house are cut from pine, She, outet: tebe, shotkd oe: 
with partitions of plywood ge that sledge’ will 'sattle 
or pressed composition 
wood. Another 1-gal. can 
is needed for the water 
reservoir. Depress one side 
of the can so that water 
will run into a” hole at 
the center, and solder a 
heavy wire into the hole so 
that it reaches almost to the 
bottom. Water will follow 
the wire and thus run in 
without a dripping noise, 
which might disturb the 
birds. 

Overflow and outlet pipes 
are of \" copper or brass 
tubing. Connect the outlet bow 4 
to the pool with rubber tub- a 
ing so that the reservoir 
may be removed for flush- 
ing each season. The outlet 
pipe should extend up into the container so 
that the sludge will settle at the bottom. 

Be sure to paint the completed bird house 
to make it waterproof, and coat the inside 
of the pool with asphalt varnish. If desired, 
a model springboard may be installed above 
the float valve to keep the birds from inter- 
fering with its action. 


rome) 


one 
‘SIDE ELEVATION (wirwour moemece) RONT PLAN 


The reservoir is an antifreeze can, with an over- 
flow pipe through which excess water may run off the house into four rooms. Sides and back ore pi 
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AIRCRAFT MECHANIC’S 


‘Rolling Tool Box 


By PETER KLEIN, JR. 


IRCRAFT mechanics and others whose 
work requires a large kit of expensive 
assembly tools will find it worth while to 
construct a rolling tool box of the type 
illustrated. This resembles a small safe 
and serves as a portable workbench and tool 


boo 


cabinet. The materials will cost 
about six dollars at a local sheet- 
metal supply shop. 

‘When the materials listed have 
been obtained, square off the vertical 
corner members and trim one side 
of the horizontal members to a 45- 
deg. angle at each end so that they 
will meet at a right angle; then fit 
them together into a skeleton framework. 
Bolt with No. 5 machine screws in No. 30 
(%") holes. Lay out the remaining holes 
approximately 2” apart. 

Fit the sheets into the framework and 
bolt in several places, removing the pre- 
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viously placed screws one at a time as 
necessary. Then drill the remaining holes 
and rivet the sheets, finally replacing the 
screws with rivets also. 

To rivet, a bucking bar and a rivet set are 
required. ‘The rivet set may be made by 
grinding the point of a drill, of the same 
diameter as the heads of the rivets to be 
used, to the approximate shape of the rivet 
heads. With this, drill the end of a short 
steel rod to form a cup into which the rivet 
head will fit. As the set is hammered on 
the rivet, which is firmly held or bucked up 
on the other side with the bucking bar, it 
will shape the tail of the rivet into a neat 
button. For those who prefer to dispense 
with riveting, No. 8 roundhead machine 
screws %" long may be substituted in No. 
18 (5/32) holes. To prevent the screws 
from loosening, peen the ends of the screws 
over the nuts, or center punch the nut and 
screw. Fit and rivet the bottom sheet, then 
the center piece, and finally the top. 

Fabricate the drawer according to the 
drawings. For the necessary bends, a metal 
brake may be used, or the metal may be 
clamped between two pieces of angle iron 
and hammered over with a block of wood. 

‘The drawer supports are bolted to the top 
with shims between to allow clearance for 
the drawer to slide freely. Attach handles 
and door hinges, and make the bar and 
latches for locking the box as shown in the 
sketches. If electric tools are to be used, 
the box may be wired with an outlet, and 
a long extension used to connect with the 
main power supply. 


oa 


‘To permit the cabinet to be rolled about, 
either four steel casters or a combination 
of two small carriage wheels and two cast- 
ers are attached, depending on the condition 
of the shop floor. 

A machinist’s tool box can be mounted on 
top of the cabinet. The tool cabinet illus- 
trated has now been in use for several 
months in an aircraft shop. 


MATERIAL LIST 
0.040" SHEET STEEL 


Ya" BY 1” BY 1” ANGLE IRON 
2 pe. 20" Jong for front vertical members 

2 pe. 40" lone for rear vertical members 

6 be: 28" long for side horizontal members 
6 be, 20347 long for front-and back’ horizontal 


MISCELLANEOUS 
strap tron 3/16" by 1" by 39" long for 

joeking bar and latches 

§ doz. No. machine screws %" long with nuts 

2 doz. No. 10 machine serewa 4" long with nuts 
3 Ib. 4°" roundhead rivets (iron). %* long, 


1 pe 


Eosily rolled from place to place, this compact 
cabinet is virtually @ mobile workshop, yet it 
can be securely locked to safeguard costly tools 
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A flexible-shaft tool becomes portable 
when mounted upon this base, yet it 
con be instantly detached. The base 
may be clamped to a table or bench 


Base Increases Working Range of Flexible-Shaft Tool 


THE simple base illustrated makes any 
flexible shaft tool independent of its wall 
support. Fasten two 14” by \” feet to a 
piece of 3/16” plywood, slot the latter in the 


FACEPLATES 


Many pieces that cannot be held 
between centers or in a chuck can 
be fastened to a faceplate by means 
of bolts engaged in slots or tapped 
holes as at A. Work to be bored may 
be mounted with an angle plate as at 
B. Precision work may be accurately 


typical set-ups for mounting irregularly shaped work on the faceplate of a lathe 
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center, insert the motor-bracket ring, and 
lock it with a small hardwood wedge. A 
washer between bracket and base allows 
the motor to swivel—RICHARD HANSCOM. 


Heat Lamp Dries Drawing Ink 


Quickly in Humid Weather 


A SMALL therapeutic or “heat” lamp is a val- 
uable aid to the draftsman in drying ink on 
drawings in damp weather. Hold the lamp a few 
inches away, and blow gently across the wet ink. 
Even on humid days the ink will dry in a matter 
of seconds. This simple trick may save much 
valuable time when a succession of lines has to 
be drawn in a hurry.—WALTER E, BURTON, 


(LATHE WORK—11] 


located with one or more toolmaker's 
buttons and a dial indicator as at C. 
If work tends to shift under heavy cuts, 
place a sheet of paper between it and 
the faceplate. To eliminate vibration 
when work is mounted off center, bolt 
on a counterbalancing weight. 


> 
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Leaky Blowtorch Plug Sealed 
with Application of Soap 


PERSISTENT leaking around the filler plug 
of a blowtorch can be stopped by applying 
soap generously to both the threads and 
seating surface. The plug may then be 


screwed in by hand and should require no 
excessive tightening.—Howarp R, HEYDoRP. 


medy a worn blowtorch filler plug. 
in fact, to treat o new plug with it 


Quick Way to Widen a Crack 


WHEN a crack in a heavy casting has to 
be welded or brazed, the work of chipping it 
V-shaped can be made easier by first drilling 
a line of shallow holes along it with a sharp, 
lightly fed drill.—Epoar WALKER. 


If lathe work held between head- 
stock and tailstock centers is to be 
accurate, the centers themselves 
must be accurately aligned. They 
may be checked by means of a test 
bar and dial indicator as shown. The 
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Vibrationless Motor Mount 


‘Tus rubber-cushioned motor mount is 
exceptionally free from vibration, and makes 
a quiet-running unit. The motor is entirely 
insulated from its support. Use double 
sponge-rubber insulation between the 
mounting bolts, as shown.—R. O. LissAMAN. 


ez 
wanbwooo 


ALIGNING LATHE CENTERS 


[LATHE WORK—12] 


1 
i 
steel bar—in this case 1” in diame- | 
ter—is center-drilled, mounted be- | 
tween centers, and turned to ex- | 
actly 74" for a short distance at | 
each end. Mount the indicator in | 
the tool post and adjust it to read | 
zero with the phinger resting | 
against one of the turned portions. | 
Without changing the setting of | 
the cross slide, move the indicator | 
to the other end of the bar. If the | 
reading is zero, the centers are in | 
line. If not, loosen the tailstock | 
clamp and set the tailstock center | 
over by means of the adjusting | 
screws. | 
i 

1 

rf 

1 
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THE SECRET OF SUCCESS LIES IN 
CLEANING THE GLASS PROPERLY 


By WILLIAM H. 


pouring 4 silvering solution over glass. 

‘The secret of success lies in preparing 
the glass so that it will be physically and 
chemically clean, Even the pores in the 
glass surface—and glass does have pores 
must be cleaned of every particle of dirt 
and grease in order that the silver will 
properly deposit in them. 

‘Most work requires a preliminary cleaning 
with nitric acid, or with what is known as 
a caustic “base,” such as caustic soda or 
caustic potash. When this has been done, 
water should no longer “draw away” from 
any part of the glass surface. Pay special 
attention to the corners, which are apt to 
be dirtier and more likely to be neglected 
than any other part of the surface. 

After the glass has been cleaned with the 
acid or base, it must be dried thoroughly, 
then rubbed with pumice stone. If the sur- 
face it wet, the pumice stone will scratch. 
‘The best way to use pumice stone is to put 
some in a finely woven sack and rub the 
surface with this. ‘This will remove surface 
dirt, but will not reach into the pores. 


Te is more to mirror making than 


Mark all brushes use 
cleaning. Scrub 


ther edges nor 
surface of the glass with 
the fingers at any time 
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Surface dirt is 
with powd: 
facilitate 


moved by scouring the dry glass 
pumice in « cloth bag. Four wedges 
ing the sheet by its undersurface 


For the next steps, mark four brushes 
with the numbers 1, 2, 3, and 4, to avoid 
confusing them. They can be of any size to 
fit the job, but they must be clean. Do not 
use pressure as it tends only to flatten out 
the brushes and cause them to scrub side- 
wise instead of into the pores of the glass. 

First, use brush No. 1 and faucet water to 
cleanse the glass of pumice. Next, use 
brush No. 2 with a solution of stannous 
chloride, 1 oz. to 1 gal. or 7 g. to 1 liter. 
This improves the surface for silvering. 
After a vigorous scrubbing, wash the glass 
thoroughly with faucet water, using brush 
No, 2. Then rinse the glass again with 
faucet water, using brush No. 3 this time in 
order not to carry over any stannous 
chloride. Again be sure to give the corners 
special attention. 

Finally, remove all traces of chemicals 
and faucet water with distilled water and 
brush No. 4. If at any spot the distilled 
water should draw away, the surface is 
unfit for silvering and the whole cleaning 
process must be repeated. At no time should 
the fingers be allowed to touch the surface 
to be silvered, or even the edges of the glass. 
If the glass cannot be handled without 
touching the upper surface, rubber gloves 
must be worn. 

Now level the glass with small wooden 
wedges, so that water will not run off, but 
will stay “heaped up” evenly over the en- 
tire surface. No pan is needed for the 
cleaning or silvering except to catch the 
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run-off and thus to measure approximately 
the amount of water surface tension will 
keep on the glass, so that the proper amount 
of silvering solution may be made up. 
Four solutions are necessary for the ac- 
tual silvering. They are: 
Silver nitrate 


Potassium hydroxide 
Ammonium hydroxide 


1 ox. /pint , oF 20 g./300 ce. 
5 ox. /quart oF 14 g./100 cc. 
concentrated (28 percent) 


A reducing solution consisting of: 


Distitied water 2 quart or 1 uter 


Table ‘sugar (sucrose) San. or 0 g. 
(Concentrated) 1 Gram or 4 ec 
yl 98 percent) Gor oF 115 ce, 


All chemicals must be what is known as 
the “c. p. grade.” The silver nitrate solution 
must be kept in a brown bottle away from 
the light. The reducing solution should be 
several days old, when used, and improves 
with age. 

The solutions are used in the ratio of 
silver nitrate 15, potassium hydroxide 5, 
reducing solution 6, the total quantity 
lightly in excess of the amount of distilled 
water that will stay “heaped up” on the 
cleaned glass. Mix the solution as follows: 

Pour the silver nitrate solution into a 
clean beaker, and add ammonia with an eye 
dropper. The first drop of ammonia turns 
the solution dark. Keep adding the ammonia 
cautiously until the solution just clears; do 
not go further beyond this point than can 
be helped. Now add silver nitrate solution 
until the liquid is slightly straw colored, 
Then add the potassium hydroxide solution, 
which turns the mixture dark again. Add 
ammonia, again with an eye dropper, until 
the solution does not quite clear. If it does 
clear completely, add silver nitrate solu- 
tion until the straw color again appears. 

Have the correct amount of reducing 


solution ready. Pour off the distilled water, 
which has been left on the glass meanwhile 
to prevent contamination; add the reducing 
solution to the first solution and pour on the 
surface to be silvered immediately. After 
from six to ten minutes pour the solution 
off the glass and clean off the sediment care- 
fully with cotton (or a clean chamois) and 
distilled water. If a bright light shows 
through readily, the coat is too thin and 
another should be applied at once. Cover 
the mirror with distilled water while pre- 
paring the second solution. Finally, DO 
NOT allow any mixed solutions to stand. 
Highly explosive and dangerous silver 
fulminate is formed. 

After the mirror is completely dry, apply 
an air-tight and moistureproof backing. A 
bronzing paint made of finely powdered 
metal and lacquer is very good. The minute 
particles of metal overlap each other. 

Don't be discouraged if your first mirror 
does not turn out well. Your second should 
be better, and it is only by experience that 
the technique can be developed to perfection. 


Distilled water should 


clean gla 
draws @ inywhe 
recleaning is requ 


All chemicals for mirror making should be chemically pure (c-p. grade). Store silver nitrate in the dark 
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Ys ing PART Ill: 
= PUTTING THE PLANKS 
| ON “WHITECAP 

>] aclleoet By Bruce 
¢ and Willard Crandall 


hull of a boat. Properly 

fitted and fastened, it 
keeps the water where it be- 
longs after the boat is 
launched—outside, For that 
reason, careful workmanship 
at this point in the construc- 
tion of the 19’ Whitecap will 
go far toward assuring the 
utmost pleasure and satis- 
faction when the finished 
boat takes the water. 

It will simplify the work of 
plank fitting if the battens 
are put in as the planks are 
fitted, rather than all at once. 
After each plank is fitted, 
mark along its edge on the 
frames for the center line of 
the next batten. Cut batten 
notches in the transom frame- 
work, but not in the transom 


Pitter’ makes the 


Fastening the garboord plonk in place with clamps for a fitting 
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“Whitecap's" design is such that comparat 


planking. Fasten the battens with 11,” No. 
8 screws. 

Before the planking is started, notches 
should be cut in each frame, next to the 
keelson, to form limber holes. The bilge 
water can then run from one part of the 
boat to another, which will facilitate bailing. 

Start the planking with the garboard 
planks—the bottom planks next to the keel. 
To fit a plank, first clamp it in position, 
without forcing it edgewise, and mark along 
the edge to be fitted with a pencil compass. 
‘The plank is then cut and planed to shape, 
and clamped in position again for the final 
fitting. The garboard planks are made from 
6” (5%” finished lumber) by 18° boards; 
next, on each side, two 4” by 18’ boards are 
used, then a 6” by 18’ board, two 6” by 16° 
boards and finally an 8” width, which fin- 
ishes the bottom. All the 20’ lengths are for 
side planking. 

‘The planks below the water line should be 
left at least 1/16” apart to allow for swell- 
ing. This will not cause any leaking. If the 
seams do not swell shut after the boat has 
been in the water for several days, they may 
be filled with cotton wicking covered with 
seam composition. 

After the first three planks on each side 
of the keel are in place, put on the bottom 
side planks and fit them to the forward ends 
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ly little time is 
No difficult bending or spiling is necessary, which mokes construction easier for 
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ond fittin 
vexperience 


planks. 


quired for shopin 
workers 


of these bottom planks. Then the side 
planks should be dressed down flush with the 
chines; the remaining bottom planks will 
merely lap over them. 

Just before fastening each plank, coat 
with marine glue the battens, transom, tran- 
som frame, stem, keelson, chines, and all 
joints that need to be waterproof. ‘Then lay 
a strip of cotton flannelette over the glued 
joint and coat the cloth with the glue. The 
cloth may be entirely eliminated except for 
the joint between the inside and outside 
stem, and marine glue only used, if you are 
sure that all adjoining surfaces are a perfect 
fit. When fastening a plank, first clamp it in 
place and then drill holes for the screws. A 
countersink attachment on the drill itself 
will save a lot of work and insure the drill- 
ing of all holes to the right depth. The 
screws should be countersunk enough so 
they can be covered later with marine putty 
or plastic composition. 

Screw the planks down with flathead 
screws as follows: (1) Into transom and 
transom frames, a double row of 114” No. 8 
spaced about 1” apart; (2) into stem, 114” 
No. 8, spaced 1” apart; (3) into frames, 2” 
No. 10, spaced 2” apart; (4) into keelson 
and chines, 114” No. 8 spaced 11” to 2” 
apart. The planks can be fastened to the 
battens with 114” galvanized nails clinched, 
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For the sake of appearance all side planks should be tapered slightly toward 
» By using long boards the necessity of plank splicing is avoided 


thi 


or with copper rivets, or %” No. 7 or No. 8 
screws spaced not over 2” apart. Holes 
should be drilled for the nails unless wood 
soft enough to prevent splitting is used for 
the planking and battens. If screws are 
used, it is best to select oak or some other 
hard wood for the battens. 

It will improve the looks of the planking 
if all of the side planks are tapered toward 
the stern so that they are all the same width 
at the transom. The side planking is put on 
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in the same manner 
as the bottom, using 
a 10” width for the 
sheer plank and 8” 
width for the other 
three. 

Marine plywood %” 
thick may be used for 
planking instead of 
the batten-seam con- 
struction, and may al- 
80 be used for the 
transom and coaming. 
All the battens will 
then be eliminated, 
but the plywood will 
have to be spliced on 
bottom and sides. A 
butt block of %” ply- 
wood, coated with res- 
in glue, should be 
used behind each 
splice. Each side can 
be planked with two 
10’ lengths, making 
the splices come b 
tween stations 5 and 6. On the bottom 8’ 
and 10’ lengths will bring the splices be- 
tween stations 6 and 7 or between 4 and 5. 
It will be easiest not to use a rabbeted stem 
with plywood planking. A more compli- 
cated type of chine, as illustrated in one of 
the drawings, is preferable because it will 
protect the edges of the plywood. 

After the planking is completed, the 
planks at the stem are dressed down to fit 
the shape of the outside stem, unless a rab- 
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beted stem has been used. The 
outside stem should be cut to 
shape and soaked in water for 
several days before steaming. 
An ordinary teakettle connected 
by a rubber hose to a length of 
galvanized drainpipe will make 
@ good enough steam box. Un- 
less you have plenty of helpe: 
it may be best to bend the stem 
on a form and let it dry before 


Hot from the steam bor, the outside stem is bent and fa: 
in place. Plenty of helpers will be useful in doing this 


an attempt is made to fasten it to the boat. oval stem band. ‘The skeg and sternpost can 
‘The outside stem is fastened to the inside now be added. They are fastened securely 

stem with 3” No, 12 screws and planed down from inside as well as outside with 2%" and 

smooth with the planking, leaving a flat sur- 3” No. 12 screws. 

face large enough to attach the %” half- (To Br CoNTINUED) 


"Whitecap's” hull as it looks with the planking completed and the deck beams and corlings installed 
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FOUR NEW GAMES 
TO PLAY ON OUR 


By Charles and Bertram Brownold 


ERY little additional equipment is 

needed to adapt the POPULAR SCIENCE 
portable game court (see P.S.M., Apr. 
41, p. 150) for playing four more games 
—tenpins, disk croquet, twelve-hole, and 
quoits. The accessories for these games 
are: 

Tenpins. These may be bought for so 
little that it is hardly worth while to 
turn them, although those who enjoy 
wood turning may want to make their 


The gome court 
hos many uses, 
cs shown here. 
Possibly your 
ingenuity will 
develop others 
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own. About a foot high is a suitable size. 

Balls, Wooden balls come with the tenpin 
set, if one is purchased, but solid rubber 
balls will do. A good size is 2” in diameter. 

Wickets. These are 7” wide and 7” long. 
‘When placed in holes drilled to receive them 
and pushed through to the ground, they 
have 4%” clearance. Wickets with square 
corners are easier to bend than arches. 

Mallets. The heads of the mallets can be 
turned or sawed from a cylindrical pole, The 
edges are rounded to prevent splintering. 
‘The handles are 4” dowel sticks thrust into 
holes bored in the heads. A saw cut is made 
in the end of the stick and a hardwood 
wedge inserted for spreading the end of the 
handle in the head. The mallets are banded 
with different colors of paint in the same 
way as the shuffleboard cues, and for the * 
same reason, 

Stakes. These are about %" in diameter 
and 18” long and are decorated with bands 
of bright-colored paint so they can easily 
be seen. 

Twelve-hole board. ‘The diameter of the 
holes must be slightly less than that of the 
balls so that the balls will drop into the 
holes but not fall through. If the holes are 
cut with a hand coping saw, the board must 
be made in four panels so the blade can 
reach the holes. ‘The panels are cleated to- 


played with 
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Quoits, left, may be 

the full 
court, or for a short 
toss, with two panels 


gether on the underside, and a fence of brass 
2" wide fastened around the curved end of 
the board and along both sides. The posi- 
tion of the holes and cleats is shown in the 
drawing. 

Quoits. These may be bought at five-and- 
ten stores or toy stores. Or if there is some 
scrap rope lying around, 20” of it will make 
a ring about 6” in diameter, Before cutting 
the rope, wrap a few turns of adhesive tape 
about it on either side of where it is to be 
cut, This will prevent unlaying. The two 
ends can then be joined with wide adhesive 
tape. 

If it is decided to paint the target men- 
tioned in the preceding installment, instead 
of buying one, draw five concentric circles 
with string and chalk on the inside of one 
of the sections of the game court. The num- 
bers are painted on—black numbers on 
white rings, and white numbers on black 
rings. 

A feature of the game court is the prob- 
lem it offers in working out additional 
games to be played upon it. These may be 
well-known games, or games that you in- 
vent. Don’t let the markings necessary for 
one game interfere with those needed for 
any other. Auxiliary equipment can be 
designed and made for games that require 
accessories other than the ones described. 
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The sharpened upper end of a nail driven into a 
box corner makes a good spindle for painting 
colored rings on the handles of croquet mallets 


Following are the rules for the four new 
games referred at the beginning of this 
installment: 


DISK CROQUET 

This game can be played by teams or 
single players. The object is to propel the 
disks with mallets through the wickets as 
indicated approximately by the arrows in 
the diagram on the opposite page. Use 
shuffleboard disks for this. 

‘The first player places his disk midway 
between the home stake and the first wicket. 
For each wicket through which he shoots his 
disk, he is allowed another stroke. Thus, if 
he drives through the first two wickets in 
‘one shot, he may have two more shots to- 
ward the next wicket. His turn ends when 
he fails to go through a wicket. 

If a player strikes another disk with his 
own, he may either “croquet” the other 
disk or have a free shot. But if his disk 
comes to rest touching another disk, he 
must croquet it. The disk he hits is dead, 
and he cannot strike it again until he has 
first passed through the next wicket. 

To croquet a disk, place both so that they 
touch, rest your foot on your own to hold 
it firmly, and strike it with the mallet. 

‘When a player completes the course, he 
may hit the final stake and retire from the 
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A dart target can be drawn 
with string and chalk, and 
ed with black paint 


fire? 


Croquet mallets may be turned or cut from round 
poles. Hardwood wedges driven into saw cuts 
in the ends of the handles fosten them in place 


game, or refrain from hitting the stake and 
become a “rover.” A rover plays in his turn 
and helps his partner and hinders his oppo- 
nents. The winning side is the one that first 
completes the course, both partners hitting 
the home stake. 


TWELVE-HOLE 


This is played with the twelve-hole board, 
one section of the court, and two of the 
sidepieces. The object is to roll the balls 
into the holes. 

Each player rolls three balls per inning, 
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and there are seven innings. At 
the end of each player's turn, the 
numbers under the holes are add- 
ed and scored. Players should roll 
the balls, not throw them, and 
should not step upon the court 
while playing, or rest their hands 
on it. 
Quorrs 


‘The game is played with all four 
sections of the court, and the 
stakes are set up as in disk cro- 
quet. The object is to toss the 
quoits over the stakes from the 
opposite ends of the court. For a 
shorter toss, use only two sections 
of the court. Players take posi- 
tions at opposite ends of the line 
court, After one player has tossed 

the quoits at the stake at the far 

end, the next player tosses them back to 


the other stake from his end, Scoring is 
as follows: 
Ringers (quoits that ring the 

stake) 10 points 
Leaners (quoits that lean 

against the stake) 5 pointe 
‘Touchers (quoits that touch 

the stake) 3 points 


Play is for a predetermined total. 


y 


Croquet wickets cut from heavy wire are easier to 
bend if square corners are used instead of arches 


For scoring tenpins, drow ten boxes for each player, 
nother bor 


\dicates @ spore, and a strike 


This is the proper course to follow through the 
wickets when using your portable game court for 
disk croquet. Start and finish at the some stoke 
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the upper right corner of each. A diagonal 
noted with a cross 


TENPINS 

All sections of the game court are used. 
If the sidepieces are attached, they should 
be depressed so that there are no rims, The 
sections are arranged with the section hav- 
ing the ten spots for the pins at one end, 
and the triangle formed by the spots point- 
ing toward the other end. The pins are set 
up on the spots, and the object is to knock 
them down by rolling balls at them from 
the other end of the court. Each turn of 
three balls is called a “frame.” Ten frames 
are a “string.” 

If a player uses all three balls, he is 
credited with a point for each pin knocked 
down. If a player knocks down all the pins 
with the first two balls, it is known as a 
“spare.” He does not use the third ball, but 
he is credited with ten points; and what he 
makes on the first ball of the next frame 
counts double. If he knocks down ten pins 
with his first ball (a “strike’), he does not 
use the other two, but he is credited with 
ten points; and all he makes on the first 
two balls of the next frame counts double. 

A simple way to score is. to rule off ten 
boxes for each player, with a smaller box 
in the upper right corner of each. Spares 
are indicated by a diagonal line in the small 
box, and strikes by a cross. Suppose, in the 
first frame, John strikes, Fred spares, and 
James knocks down eight. The score would 
then be as shown in the upper half of the 
illustrated score board. If, in the next frame, 
John knocked down seven with the first two 
balls and two with his third; Fred got five 
with the first ball and four with the other 
two, and James got eight with all three 
balls, the score would then be as shown in 
the lower part of the illustration. 

“Deadwood,” that is, pins that have been 
knocked down, should be removed from the 
court after each ball has been rolled. 
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Terminal Loops Formed on Flexible Wires by Using Solder 


STRANDED wires such as those in flexible 
cords may be connected to terminal screws 
neatly and securely by the use of solder. 
‘Trim the wires in the usual manner, bare 
the ends, and form these into a loop as 
shown. Solder is applied with a hot iron to 
weld the wires into a single, solid conductor 
at the loops. Place the loops around the 
screws so the strands turn to the right; 
then tightening the screws will tend also to 
tighten the loops. In wiring a plug cap, 
carry the wires around each prong to elim- 
inate direct strain on the screws in case the 
cord is ever pulled violently.—H. P. S. 


After the bared ends of the wires ari 
loops, solder is flowed over the twi 


Old Rubber-Stamp Holder Acts 
as Rack for Cord Plugs 


AN EXCELLENT plug holder for an over- 
worked power outlet in the workshop can be 
made from an old rubber-stamp holder of 
the type illustrated below. With this device, 
the plugs are always at hand when wanted, 
and are less likely to get broken.—R. L. 


Block Holds BX for Sawing 


ENDS of flexible armored cable or BX are 
hard to hold while being trimmed with a 
hack saw, but a device to aid in gripping 
them can be made as shown above by driv- 
ing three BX staples into a 12” length of 
. two-by-four. A piece of rubber stair tread 
tacked to the bottom of the block keeps it 
from slipping on the bench.—C, L, 8. 


jroo ---------------------------------- 


ELECTROPLATING, PART 2 [ELECTRICAL] 


The electrolyte, often called the solution or bath, is a conducting medium that 
supports the passage of an electric current from the anode, or plating metal, to 
the work, or article to be plated. To the solution of salts of the metal to be plated 
are added other chemicals so that the electrolyte will (a) conduct current read- 
ily; (b) dissolve from the anode approximately the same amount of metal de- 
posited at the cathode, doing so evenly and in sufficient quantity; (c) remain in 
good working order over an extended period of time. 


4 


A solution should not be used at a temperature below 65 or 70 deg. F., and some 
of them must be much warmer. Except in the case of recessed work (having 
deep holes or cavities that must also be plated), it is an advantage to agitate the 
bath frequently. Water must be added to replace any lost by evaporation; an 
electrolyte that becomes too concentrated, as well as one that is too dilute, will 
not deposit a satisfactory film of metal. Purity and cleanliness are important, so 
protect electrolytes from dust. Filter or replace any solution that is not clean 
and clear. 
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This smell working model is 
foscinating, instructive project 
for beginner and expert alike 


Two views of the finished engine. 
The unusually compact design and 
reverse gear render it ideal for 
ower ship models. A single lon 
lever offords finger-tip control 


OSCILLATING 


STEAM ENGINE 
sth asscll 


steam engine with reverse gear, the next 

problem is chucking the cylinder head to 
run true. This may be done as shown in 
Fig. 20. It is held by the chucking lug in a 
tailstock chuck while the scroll-chuck jaws 
are tightened down. In Fig. 21 the lug is 
being turned true and the work on the bot- 
tom side completed. The casting is held in a 
collet as in Fig. 22 while the top and outer 
edge are being machined, after which the 
chucking lug can be cut off. 

‘The lower cylinder cover or piston rod 
guide is shown in Fig. 19 being machined in 
much the same way. The piston-rod hole is 
drilled at this time, which will center the 
piston rod accurately. The three vent holes 
shown in the drawings are then drilled, as 
well as the screw holes for fastening to the 
cylinder. 

‘The piston casting can be held in a chuck 
or collet by the lug provided for this pur- 
pose, as in Fig. 25, and machined all over, 


[: CONSTRUCTING our small oscillating 
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including the hole for the piston rod, 
at this same setting. The piston should 
be turned to a nice fit in the cylinder 
bore, free enough to slide, but without 
shake. The piston groove can be 
packed with soft, well-oiled string. 
Don’t cut and thread the piston rod 
until the engine is assembled because 
the length may vary slightly from 
that given in the drawings. 

‘The flywheel should be machined 
carefully to insure its running dead 
true, If the rough casting is out of 
round, it can be turned to run fairly 
true when chucked as in Fig. 26. Here 
all of the work should be done on this 
one end, including the drilling and 
reaming of the shaft hole. The casting 
may be reversed in the chuck and the 
other end rough-turned to shape, but 
for the last finishing cuts it will be 
best to mount it between centers on a 
mandrel as shown in Fig. 27. Finished 
in this way, it will run true when 
finally mounted upon the crankshaft. 
‘The drawings of the flywheel show a 
method of fastening it in place by 
drilling and tapping a hole partly in 
the flywheel and partly in the shaft, 
and inserting a screw to act as a key. 

‘The reverse lever is made up from 
a piece of cold-rolled steel 3/16” thick 
by 4” wide. This is chucked as in 
Fig. 28 and the tapered handle turned 
to shape. The lever is then finished by 
filing to the dimensions given in the 
drawings. The two links are made of 
sheet brass and lightly riveted to the 
lever. 

‘The reverse plate, Fig. 24, which is 
perhaps the fussiest part of the whole 
job, is made up from %” brass cut to 
the dimensions in the drawings. The 
three shaded holes are steam ports and 
are in the same radius as the steam 
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port in the cylinder. The unshaded 
holes are drilled halfway through and 
are connected to the ports as shown in 
the drawings by routing or cutting the 
metal away with a fine chisel. A slot 
is cut in the lower part of the plate 
to ride over a pin in the frame, which 
acts as a stop to center the plate over 
the ports when the engine is reversed. 

The three sketches in the previous 
installment show how the ports are 
laid out on the brass reverse plate. 
The pivot point is first located, and 
the three radius lines scribed with 
dividers. The ports are next laid out, 
and the three shown shaded are drilled 
clear through. The others are 1/16” 
deep or only halfway through. This 
allows the steam to enter the center 
port while the engine is running in 
either direction, and the exhaust to 
leave one or the other outer ports ac- 
cording to which way the engine is 
running. 

Finish the reverse plate as smoothly 
as possible on a lap. Care in finishing 
the port faces will reward the builder 
with a smooth-running engine. 

When the rocker shaft has been 
made and a suitable spring obtained, 
the engine can be assembled. After 
putting a little tension on the pivot 
spring and oiling the moving parts 
well, try the engine on the shop air 
line or, if a small boiler is available, 
give the engine its initial tryout under 
steam. As the steam pressure has a 
tendency to force the port faces apart, 
the pivot spring will have to be ad- 
justed according to the pressure used. 
If too loose, steam will escape, but if 
too tight, undue friction will cut down 
the speed. For this reason it is best to 
run the engine on not more than 25 Ib. 
of steam. 
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IF THE Wright brothers hadn't invented the 

airplane, someone else would have. Steam 
engines, automobiles, radios, were bound to 
come sooner or later. With all credit to their 
actual inventors, these things logically 
evolved as applications of nature's basic 
laws—which were deduced, in turn, through 
brilliant experiments and observations by 


science's pioneers. Simple 
demonstrations illustrated on 
these pages enable anyone to 
reénact a few of their his- 
tory-making discoveries. 

Even the fact that the earth rotates on its 
axis, while generally accepted, awaited posi- 
tive proof until as late as 1851. It remained 
for the French physicist Foucault to hang 
a heavy weight by a 200-foot wire, from the 
dome of the Pantheon in Paris, and perform 
an experiment simple enough to be dupli- 
cated on a smaller scale at home. 


PROVING THAT THE EARTH SPINS. First note that 
a freely swinging pendulum, as at left, 
maintains its direction even when you turn 
or move the supporting stick. Now rig up a 
long pendulum, shielded from air currents 
in a barn or loft, with 15 or 20 feet of wire 
and a weight of several pounds. Start it 
swinging, say, north and south. Within a 
few minutes, its direction apparently shifts 
—toward northeast and southwest, in the 
Northern Hemisphere. Actually the pendu- 
lum still follows its original course, while 
the earth and the floor of the building are 
turning beneath it! This becomes easier to 
picture in your mind, if you imagine the 
pendulum at the North Pole. With decreas- 
ing latitude, the effect slows down—and 
vanishes at the Equator, where all merid- 
jans are parallel. 


ARTIFICIAL BUG WALKS ON WATER. How water 
bugs walk on the surface may be shown 
with the homemade model at right. A cork 
serves for its body, and thin wires for its 
legs. Its feet are of thin paraffined card- 
board. Place the “bug” in water very care- 
fully, so that all its feet touch at once, and 
their upper surfaces do not get wet. It will 
float, because of the curious phenomenon 
called surface tension. In a thin surface lay- 
er, that bends before it breaks, water mole- 
cules tend to cling together and support a 
foreign object. 
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MODEL SIMULATES RADIO TUNING. 
From a horizontal cord, not too 
tightly stretched, suspend three 
marbles or other weights on cords 
of different lengths. Adjacent to 
these, hang a similar set of marbles 
on cords of matched lengths. Now 
start swinging a marble of the first 
set. The marble of the second set, 
with the same length of cord, will 
soon begin swinging in unison. The 
explanation is that each marble of 
the first set has a definite rate of 
swing, or vibration, to which the 
corresponding one of the second set 
responds. Likewise, a radio trans- 
mitter emits electromagnetic vibra- 
tions of a fixed frequency, which 
will evoke a response from a re- 
ceiver tuned to the same rate. 


HOMEMADE HYDROMETER. Often used 
for testing a car's battery, a hy- 
drometer measures the specific 
gravity of a liquid—in other words, 
its weight compared with that of 
water. You can make an experi- 
mental one in half a minute, from 
an ordinary test tube weighted so 
that it will float upright. A slip of 
cardboard inserted in the tube will 
serve as a scale. Apply the numer- 
al “1” at the depth to which the 
tube sinks in water. The tube will 
float higher in salt water, and 
lower in alcohol and various oils. 
Scale markings for these may be 
added by checking the homemade 
hydrometer against solutions and 
liquids of known specific gravity. 


TUBE ILLUSTRATES BUOYANCY. Put. 
enough water in a test tube so that 
it will barely float, and cover its 
end with a piece of rubber cut from 
a toy balloon. Invert the tube in a 
flask filled with water. Apply pres- 
sure with the palm of your hand to 
the mouth of the flask, and the tube 
mysteriously sinks to the bottom. It 
rises again when the pressure is 
removed. The water, virtually in- 
compressible, transmits the pres- 
sure to the air in the tube and com- 
Presses it. This reduces the dis- 
placement of the tube and deprives 
it of its buoyancy. 
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Fun with Photochemistry 


Left, dissolving ferric oxalate in wat 
just’ enough to dis 


HENEVER a camera clicks, or a 
hhotographic print is made, we 
itness an amazing feat of chemi- 

cal magic, in which light is the magician. 
Exactly what happens when light strikes 
the silver salts of a photographic emulsion 
is not known. Usually, it leaves no visible 
trace nor apparent chemical change. Yet 
subsequent chemical treatment of the salts 
proves that they have been mysteriously 
transformed, and that light has left its 
indelible imprint. Scientific control of this 
magic is the basis of the whole great in- 
dustry of still and motion pictures, and of 
photo-engraving, which makes possible the 
illustrations in newspapers and magazines. 
‘The current photochemical theory of the 
latent image—the invisible, but develop- 
able image—left by light on photographic 
film or paper, is that a relatively small num- 
ber of molecules in each grain of the silver 
salt is changed, or reduced, to metallic 
silver. Although the molecules are too small 
to be seen by even the most powerful 
microscopes, they form a sort of nucleus 
around which the whole grain is changed 
into metallic silver when treated with a de- 
veloper. Salts of a number of other metals, 
including iron, are also affected by light. 
Sensitive coatings of metallic salts, that 
demonstrate vividly this photochemical 
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to make Kalli 
Ive the chemical. Right, filtering blueprint solution to avoid spotty prints 


pe sensitizing solution. Water mi 


magic behind photography, may be made 
easily in the home laboratory. 

Coatings on commercially made film and 
paper today are called emulsions, although 
they are really suspensions of finely divided 
silver bromide or chloride in a layer of 
gelatine. The gelatine not only holds the 
silver grains uniformly, but in some mys- 
terious way adds to their sensitivity. Di- 
gesting, or heating the silver-gelatine mix- 
ture for a number of hours at a predeter- 
mined temperature, makes the emulsion still 
more sensitive. 

Unless willing to equip himself for pains- 
taking and expensive experimentation, the 
amateur had better avoid gelatine, and con- 
fine his efforts to paper sensitizers that 
utilize chemical salts alone. 

‘The simplest of these utilizes iron instead 
of silver, and is standard for regular blue- 
print paper. It requires only two chemicals, 
and is developed, fixed, and washed with 
plain water! Dissolve 160 grains of brown 
ferric ammonium citrate in two ounces of 
water. In another two ounces of water 
dissolve 120 grains of potassium ferri- 
cyanide. If the ferricyanide is not perfectly 
fresh and clear, the crystals should be first 
washed in water and dried between blotters, 
to free them from powder. Mix the solu- 
tions and store in a dark place. 
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Almost any kind of smooth paper, except 
that made from wood pulp, may be coated, 
as may be close-woven firm cloth. The 
sensitizer is applied either by floating the 
paper on the surface of the solution for 
about three minutes, or by pinning down the 
paper and applying the solution with a wad 
of cotton or a rubber-bound camel’s-hair 
brush, spreading it as evenly as possible. 
The coating may be done in any yellow 
light, and the paper hung up immediately 
in a warm, dark place to dry. The paper 
should be used within a few days after it is 
made, for it does not keep well. 

Printing is done in bright sunlight, ex- 
actly the same as in the case of an ordi- 
nary photographic print, using either a reg- 
ular negative—one prefer- 
ably having strong con- 
trast—or @ pen-and-ink 
tracing on paper or cloth. 
Proper exposure will vary, 
but should be in the order 
of a few minutes, A corner 
of the print may be inspect- 
ed for density, if care is 
taken not to shift it. A fully 
exposed print should be a 
fairly dark and dirty olive- 
green, 

Washing the print in wa- 
ter for about fifteen min- 
utes develops it and re- 
moves the unexposed salts. 
What happens chemically 
is this: exposure to light 
changes the ferric salt to 
ferrous; when placed in wa- 
ter, the ferrous salt reacts 
with the ferricyanide and 
produces ferro-ferricyanide, 
or Berlin blue. 

A second process, in 
which black instead of blue 
tones are produced, is 
known as Kallitype, and 
was once widely used when 
good photographic papers 
were not easy to buy ready- 
made. It utilizes silver and 
is capable of fine pictorial 
results. In this instance a 
mixture of a ferric salt and 
silver nitrate produces, on 
exposure to light, an image 
of ferrous oxalate and silver 
oxide. A suitable developer 
reduces the image to black 
metallic silver. 

Dissolve 75 grains of fer- 
ric oxalate in ten ounces of 
water that is carefully heat- 
ed just hot enough to dis- 
solve the chemical. Toomuch 
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Poper is sensitized for blueprints by floating it on the solution, 
about a little to remove air bells from underneath it 


Kallitype is developed in a solu 
@ trace of potassium bichromate. Blueprints need just plain water 


heat will spoil the salt by changing it pre- 
maturely into ferrous. Filter the warm so- 
lution and add 30 grains of silver nitrate. 
‘The paper should be coated, dried, and 
exposed, as in the first process. Instead of 
placing it in water, however, the image 
must be developed in a solution made up 
of one ounce of borax, three-fourths ounce 
of Rochelle salt, and about eight drams of 
one-percent potassium bichromate solution, 
Development requires about fifteen minutes, 
Without washing, the print then goes into 
a fixing bath made up of one ounce of 
hypo (sodium thiosulphate), a quarter- 


ounce of strong ammonia, and 20 ounces of 
water. It is fixed for ten minutes, and then 
washed for twenty. 


n of Rochelle salts, borax, and 
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Quick, three-point mounting 
permits this set to be hung 
beneath glove compartment 


A 30-inch rod antenna t 
scopes into cabinet. Loud- 


Versatile Radio Quickly Adapted to Cars, Boats, Planes 


EQUALLY effective as a portable or fixed 
set, on wave lengths from 540 kilocycles to 
30.5 megacycles, a radio receiver now avail- 
able will operate on 110-120 A.C. or D.C., or 
its own batteries. It is designed for use with 
any car, airplane, or boat, Where no out- 
door antenna is available, there is a rod an- 
tenna which telescopes inside the case when 


not in use. A battery-charging device has 
been included, so that a set of batteries will 
last 400 hours. For those who want to be 
ready for instant reception, there is a stand- 
by switch which cuts plate voltage but 
keeps the filaments heated. ‘The loudspeaker 
is mounted in the side of the cabinet, and 
a headphone jack is provided. 


Double-Disk Aligner Checks Up Tuning of Loop Antennas 


‘Here is an instrument ideal for 
radio service or production men, 
or for radio fans who build their 
own sets. It is a loop-antenna 
aligner, consisting of a metallic 
disk on one end of a jointed bar, 
and a disk of high-permeability 
material on the other end. By 
placing one disk and then the 
other near the loop in a receiver, 
it can be determined quickly 
whether the loop is tuned prop- 
erly. The two ends fold together, 
so that the instrument can be 
placed easily in a pocket or bag 
for carrying. In operation, the 
folding bar is snapped open. 
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‘One disk, then the other, is placed near the loop in checking 
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Stroboscopic Label Tests 
Phonograph’s Speed 


THAT OLD BUGABOO of having your 
recordings turn out poorly because 
the turntable was not rotating at the 
proper speed when the recording was 
made can be avoided by using a 
plank with a stroboscopic label. 
‘When the record is revolved under 
any light operating on a 60-cycle al- 
ternating current, the label will show 
at a glance when it is turning at its 
designed speed of 78 revolutions per 
minute. The disk is coated with a 
finish for reducing surface noise. 


Acoustical Filter Kills 
Unwanted Record Noises 


To ELIMINATE objectionable me- 
chanical noises and permit distortion- 
free reproduction even at low volume, 
an electric phonograph is now man- 
ufactured with a built-in tone guard. 
Of simple construction, it is merely 
two grooves cut around the edge of 
the record-playing compartment of 
the phonograph directly beneath the 
lid. In principle, it does not attempt 
to block out extraneous noises, but 
rather to capture them in the 
grooves, where their energy is ex- 
pended without interfering with re- 
production of records. A soundproof 
cover is built beneath the turntable. 


Case of oscillator (below) 
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shows if the disk 


objectionable noi 


grounded through © condenser, 
end a touch of the prod is sufficient to test audio sections 


ro 


Two grooves around the edge of the record player trap 


used under @ 60-cycle electric light, 
is revolving at the prescribed 78 r.p.m, 


‘and cause them to spend their energy 


Pocket-Size Oscillator 
Used to Test Radio Sets 


A HIGH-FREQUENCY audio buzzer 
that can be used as an all-wave 
oscillator for testing radio sets 
is now available in a unit the size 
of a large fountain pen. A short 
metal prod is mounted on one end, 
and on the other is a plunger- 
type switch for turning the instru- 
ment on and off. A single pen- 
type flash-light battery is used to 
operate the oscillator, and under 
normal use it will last several 
months. The output of the tester 
is highly directional, so the signal 
can be placed where it is wanted. 
All RF and IF circuits can be 
tested by touching only the tip to 
the wiring. 
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The vibrator is mounted on top of the chassis with 
the transformer, rectifier tube, and 110-volt socket 


One six-volt battery is all that is needed. It can 
be either a storage battery or a dry-cell unit 
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Operating © bettery radio with the power supply 


By ARTHUR C. MILLER 


© MORE worrying about B” batter- 

ies for that battery-operated radio at 

the summer camp or on the farm if 

this universal power supply is hooked to the 

set. One 6-volt battery is all that is needed. 

And, by simply snapping a switch, the power 

supply can be converted to operate a battery 
set on 110-volt A.C. 

Easy to build, this vibrator unit steps up 
the 6-volt power to from 100 to 300 volts 
for the tube-plate current. It will operate 
any receiver or amplifier circuit using six- 
volt tubes where the total B drain is not 
more than 100 milliamperes. 

Four-tube battery receivers with 1.5-volt 
tubes also may be operated with this unit if 
the tube filaments are connected in series 
(4x15 volts=6 volts). However, this may 
be done only when the vibrator is operated 
off a 6-volt battery, as the heater voltage is 
A.C. when the unit is connected to a 110- 
volt line, and the unit must NOT be used on 
110-volt 'D. C. current. 

‘The pack is built on a steel chassis meas- 
uring 2” by 7” by 9". On top are mounted 
the power transformer, four-prong vibrator, 
84 rectifier tube and 110-volt socket. Be- 
neath the chassis are the chokes, resistances, 
and condensers, 
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Schematic drawing of power-supply ci 


‘The 30-henry filter choke should pass at 
least 100 milliamperes to avoid overheating 
and damage to the windings. The 8-milli- 
henry radio-frequency choke and 1-mfd. by- 
pass paper condenser in the “B -+" lead, and 
the “A” choke and 25-mfd. condenser in the 
“A—" lead provide the necessary RF filter- 
ing to prevent interference with the receiver. 
‘The “A” choke can be easily made at home 
by winding closely 20 turns of No. 14 enam- 
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it. It will operate a 20-watt CW or I2-watt phone transmitter 


eled wire on a bakelite tubing with an out- 
side diameter of 1”. 

A little vibrator static may be experienced 
when the unit is connected to a 1.5-volt bat- 
tery receiver, but with 6-volt tubes no hum 
or vibrator static is noticeable. In each case 
the power-supply chassis should be con- 
nected to a good external ground and the re- 
ceiver’s ground connection disconnected. 

‘The grounded side of the tube heaters 


Bottom view of chassis, showing the positions of 
the various chokes, resistances, ond condensers 
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Wiring diagram for power pack. It's easy te build 


must be connected to the grounded side of 
the 6-volt heater connections on the power 
unit, Do not use a “B—” lead to the unit. 
‘The “B —" connection is automatically made 
through the grounded 6-volt heater lead. 
‘With an inexpensive vibrator, it is advis- 
able to use the 300-volt tap when running the 
power supply off a 6-volt battery, because an 
inexpensive vibrator will have a low output. 


PARTS FOR POWER SUPPLY 


Special 6-115-volt power transformer. 
‘ull-wave rectifier tube 84. 

Four-prong vibrator. 

Steel chassis, 2” by 7” by 9”. 

Rotary D. P. D. T. switch. 

Fuse and holder, 15 ampere. 

Filter choke, 30 henry, 200 ohm. 

Semivariable resistor, 20,000 ohm, 50 
watt. 

R.F. choke, 8 millihenry. 

Carbon resistors (two), 50 ohm, 1 watt. 

Electrolytic condenser, 20 mfd., 150 volt. 

Electrolytic condenser, 4 mfd., 450 volt. 

Electrolytic condensers (two) 16 mfd., 
450 volt. 

Electrolytic condenser, 8 mfd., 450 volt. 

Paper tubular condenser, 1 ‘mfd., 400 
volt. 

Oil-impregnated condensers (two) .01 
mfd., 1,600 volt. 

Five-prong wafer socket. 

Four-prong wafer socket. 

Wire, tubing, 110-volt socket, ete. 
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MIDGET RADIO 
USES TWO 
DETECTORS 


REATER EFFICIENCY from the 
detector stage is achieved in this 
simple detector set by using separate 
tubes for detection and regeneration. It 
is so efficient that in some localities it 
will operate a small magnetic speaker. 

When using a screen grid or even a 
pentode in the detector stage, it is neces- 
sary to apply a low “B” voltage on the 
screen, sometimes as low as 22 volts, 80 
the tube cannot be operated at maximum 
efficiency. However, with this arrange- 
ment of a separate triode tube for regen- 
eration, 67% or even 90 volts can be 
applied to the screen. 

‘The one-tube detector stage may also 
be used as a medium-power audio ampli- 
fier for a crystal pick-up. The pick-up 
must have an output of at least 1% volts, 
preferably 3 volts. The clip on the grid 
cap of the 1N5G is removed and one lead 
(unshielded) of the pick-up is connected 
to it, while the other lead (shielded) 1s 
connected to the chassis, Phones, a small 
magnetic speaker, or a PM speaker (5- 
inch) may be used to listen to phono- 
graph recordings. 

A 100,000-ohm potentiometer is used 
to control regeneration. One side of the 
control is grounded to the chassis. As 
this puts a resistance across the “B” bat- 
tery, even when the receiver is not in use, 
and causes the “B” battery to run down 
sooner, it is advisable to include a switch, 
‘as shown in the diagram (SW2). Instead 
of buying two S.P.S.T. switches, a D.P. 
8.7. may be used. 

Any good antenna and ground installa- 
tion may be used with this set. However, 
if the amateur has not, as yet, an antenna 
rigged up he can test the set with a 20- 
foot piece of wire lying on the floor. 
Short waves may be received on this 
radio with suitable plug-in coils. In this 
case it is advisable to use a small trim- 
mer condenser in the antenna lead 
(.00005 mfd. or 50 mmfd.). 

AT by 7” by 2” steel cadmium-plated 
chassis is used, and, by mounting the 
tuning controls as shown in the photo- 
graphs, the metal panel can be dispensed 
with, thus cutting down the cost. 
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How the circuit is wired. Any good antenna and 
ground installation may be used with this se! 


Top and bottom views of chassis. By mounting the 
controls 


FS thus, the metal panel is dispensed with 
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CENTENARIAN. The name signed to this camera character study of an old woman's fur- 
rowed face is that of a veteran news photographer, salon exhibitor, and picture judge— 
William H. Zerbe, F.R.P.S. His prints have hung in photographic salons the world over 
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What a Picture Judge 
Looks for in a Print 


Popular Science Interviews 
Photographer William H. Zerbe 


NEWS photographer by profession, a 

photographic artist by choice, William 
H. Zerbe has been taking pictures since 1884 
both as a business and a hobby. 

‘Today, still an active member of the 
staff of the “New York Herald Tribune,” 
he ranks as a dean in both fields—a veteran 
among news cameramen and salon exhibitors 
alike, His own prints, many of them made 
on day-by-day journalistic assignments, 
have been exhibited in outstanding photo- 
graphic salons all over the world. And for 
many American salons he has been chosen 
as a member of the judging committee. 

A trim, gray, smiling little man, Mr. 
Zerbe has taken all types of photography as 
his province, and disclaims any specialty. 
‘The nearest he ever came to specializing was 


many years ago, when he went through a 
phase of being fascinated by the possibilities 
of fire pictures. 

“T learned to look for the pictorial quality 
as well as the news element,” Mr. Zerbe ex- 
plains. “Sometimes both ‘elements came 
together—more often I made my news shots 
and then tried a little harder for some- 
thing else.” 

He will laugh reminiscently as he looks 
over some of those prints... “I had to get 
up on the next roof and climb a water tower 
for that angle!” 

Back in those days Mr, Zerbe would turn 
in his plates from an assignment, make the 
prints his newspaper wanted for news pic- 
tures, then put aside the negatives he 
thought had promise. With these, some- 
times many weeks later, he would turn out 
prints of a very different type, sometimes 
masking off large parts of the negative or 
experimenting with various mediums and 
techniques of printing. 

It would be a mistake, nevertheless, to 
assume that all of his serious works de- 
veloped as by-products of news assign- 
ments. On the contrary, he experimented 
continually with all kinds of photographic 
ideas—portraiture, landscapes, still life, and 
all the rest. 

In all his photography, he strove to 
analyze and apply the same basic principles 
of composition and form. He concentrated 


A HAPPY FAMILY. Cots and kittens have given Zerbe many an appeoling print. He has tried 


hand ot count! 


subjects... knows by personal 


things thot really count 


COBBLESTONES AND SURREY WHEELS. It tokes the 
artist fo see @ beautiful composition in a simple subj 


until he was able to frame a mental com- 
position almost instantly, without squinting 
through the camera. This kind of auto- 
matic visualization was almost necessary in 
cases where speed counted, A news pho- 
tographer's equipment years ago was far 
bulkier than it is today—many of the best 
Zerbe on-the-spot pictures were made with 
the old hood-type Graflex, and that was a 
great improvement on previous equipment. 

But can Mr. Zerbe give younger pho- 
tographers fixed rules on how to achieve 
composition? Of course he can’t. There 
aren't any fixed rules, he explains, except 
the old familiar ones about originality, 
simplicity, keeping the picture uncluttered, 
and concentrating on the true center of 
interest. 

“There are some pictorialists now who 
say the whole principle of composition is 
the bunk—that it means nothing and can 
be disregarded,” Mr. Zerbe smiles. “I know 
some of them. They are excellent pho- 
tographers and do fine work, too. And 
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what's more, all their 
good pictures show fine 
composition! It's there 
and they don’t know it, 

“They have a natural 
feeling for the sound 
principles of composition, 
and they apply those 
principles without even 
thinking about it or 
realizing the process. 
Any imitator who tries 
to follow their technique 
without possessing the 
same kind of inherent 
skill and sense of form 
will get nowhere. In the 
last analysis, you know, 
@ good picture is like a 
good story; if the words 
are jumbled and tossed 
around haphazardly, the 
result is confusion, and 
means nothing. But if 
the words are rightly 
arranged, the sound 
effect comes through.” 

Honors rare among 
press cameramen have 
come Mr, Zerbe’s way 
during his salon career. 
He is, for example, a 
Fellow of the Royal 
Photographic Society of 
Great Britain, and of the 
Photographic Society of 
America. For 26 years 
he has served as in- 
structor and lecturer on 
photography at the 
Brooklyn Institute of Arts and Sciences. He 
is an executive member of the Oval Table 
Society, and holds honorary membership in 
more clubs than we could possibly list here. 

He is known as a long-time contributor 
and judge in many famous photographic 
salons. Because of this, serious amateur 
photographers often ask what they should 
aim at in preparing prints for submission 
to salon judges. In other words, what makes 
a fine salon print? It is admittedly a tough 
question, touching on certain intangibles 
that cannot be reduced to logic or to 
formula. Here is the most definite answer 
Mr. Zerbe can give: 

“Originality in subject always gets the 
attention of the judges. Then good composi- 
tion and simplicity of arrangement are im- 
portant. And so are the technical factors— 
perfect printing and processing, which give 
the picture print quality. 

“Finally there is the important matter of 
imagination. If the photographer can man- 
age to convey to the judges the mood or 
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scene as it impressed 
him when he made the 
picture, that greatly in- 
creases the chance that 
his print will be chosen 
in any competition.” 

As for the technical 
methodof judging prints 
for a salon, Mr. Zerbe 
has found this system 
best, and recommends 
it as being just as sound 
for an amateur camera 
club, holding its first 
jury show, as for any 
well-established nation- 
al salon: 

Pick your judges 
(three is a good num- 
ber) and seat them 
comfortably facing a 
well-lighted easel or 
stand, far enough apart 
so that they don't dis- 
tract each other's at- 
tention. Arm each with 
a set of cards numbered 
from one to ten. It is 
well to pass the entire 
list of prints hurriedly 
before the judges, to 
give them @ general 
idea of the number and 
quality of pictures to 
be considered. Then go 
through the list more 
slowly, placing each CONCENTRATION. Zerbe ho: ed many a news shot of a fire in- 
print on the stand for to a salon print. This wos exhibited ot the New York World's Fair 
a moment of study. 

Each judge then holds 

up a card to rate that picture in the one- 
to-ten scale, and the totals are noted by 
aclerk, The judges do not see each other's 
cards; nevertheless, it is remarkable to 
note how close together these judgments 
usually will be. The rating process can be 
repeated so far as necessary to eliminate 
lower-ranking prints until the collection is 
whittled down to the size that can be shown. 

‘The conference system of selection, in 
which the judges view the prints together 
and discuss them, is less fair, in Mr. Zerbe’s 
opinion, because it usually happens that one 
judge will more or less dominate and en- 
force his own notions. 

One more word about Mr. Zerbe: He 
never gets enough of photography. His idea 
of a perfect vacation is to take pictures in 
Mexico; an ideal Sunday recreation is to 
join a crowd of ardent amateurs on a 
camera train trip up into New England. 


port of his 
back, often 
red with salon’ labels 


By W. GUY PEARCE 


SPECIALIST IN MAKE-UP 


After serving as a Royal 
Flying Corps pilot over 
the Western Front during 
the first World Wor and 
doing @ five-year hitch 
with the Royal Canadian 
Northwest Mounted Polic 
W. Guy Pearce went to 
Los Angeles in 1925 with 
the idea of practicing law. 
Instead, he has spent the 
last 15 years preparing 
actors and actresses for 
the camera. He makes up 
such stars as Tyrone Power 
and Alice Faye, and 

‘one of Hollywood's best- 
known make-up experts. 
In this article he tells how 
much ... and how little . . 
point and powder you should 
use before facing @ camera 


OVIE make-up has undergone a revo- 
M lution in recent. years, Often. male 
actors, especially the tanned he-man 

type, appear with no paint and powder 
whatsoever. Actresses, excepting for char- 
acter parts, may face the cameras as 
though dressed for the street. Delicacy is 
the watchword of Hollywood's make-up 
artists. That word holds the key, likewise, 
to the filming of satisfactory home movies. 
We employ considerable ingenuity and 
legerdemain to transform actors into char- 
acters of many types, from Indians to an- 
cient patriarchs, Usually, however, we are 
concerned with making eyes look larger and 
more brilliant, narrowing broad noses and 
broadening thin noses, and bringing greater 
beauty to already lovely lips. These are 
problems every home-movie fan faces. Un- 
like the Hollywood expert, however, he sel- 
dom does anything to alter facial features. 
‘The answer is simple. You need only a 
few materials, available at all drug and 
dime stores. Given a little practice, you can 
achieve amazing results and make your pic- 
tures more interesting and real. A little 
make-up, judiciously applied, does make the 
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average human look healthier and hand- 
somer on the screen; and most of us need 
that help because we are only average as 
compared to the professionals, whose natural 
appearance is one of the assets that makes 
them what they are. 

First step in making up your “actors” is 
the application of a base. I prefer water 
color, Which comes as a flat pancake. Sponge 
the base over the entire surface of the skin, 
from collar line to hair line. After the base 
dries, which requires only a few seconds, 
smooth it carefully with a soft powder 
brush of the type women use in the home. 
Brushing removes streaks, leaving an even 
surface, 

‘Second, apply the eye shadow. Use brown 
for brunettes, blue-gray for blue- or gray- 
eyed people. These colors are satisfactory 
for both black-and-white and colored films. 
Blue-gray brings out the blue in blue-eyed 
girls, and is more flattering than brown to 
the gray- or green-eyed person. Many 
women use eye shadow for evening wear, 
thus improving the smartness of their ap- 
pearance. For photographic purposes the 
shadow should be applied in exactly the 
same manner, but more delicately—just 


‘AS DEMONSTRATED by Pearce on Barbara Lynn, 
‘young Hollywood actress, the water-color base is 
applied by sponging over the entire surface from 
collar line to hair line. When dry, the base 
is smoothed with @ soff-bristled powder brush 
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enough to convey a suggestion of shadow. 

Third, darken the eyebrows. Using a 
brown (not black) pencil, sharpened to a 
fine point, draw a line across the lid close to 
the base of the lashes, and with the finger 
tip blend it into the shadow. The object of 
the pencil is to suggest a shadow cast by the 
lashes, which makes the lashes appear 
more luxuriant. Repeat this process under 
the lower lashes. With the same pencil, now 
extend the line of the eyebrow outward 
slightly, say %". The average eyebrow 
stops too abruptly, and this line will improve 
the shape markedly. 

As a fourth step, apply the cheek rouge. 
‘This is most easily handled in the dry form, 
especially when working over a water-color 
base. Although a pad is supplied by manu- 
facturers, I recommend using a brush. Also, 
keep your rouge and powder brushes sep- 
arate, because the rouge cannot be removed 
easily from the bristles. 

How and where should you use rouge? 
And how much is needed? Apply it spar- 
ingly and brush delicately. Exactly where 
depends upon the bony structure, On a 
round face, the rouge should be kept fairly 
close to the nose, which tends to make the 


EYE SHADOW IS NEXT APPLIED and smoothed 
with the finger tip. Brown is used for brunette 
blue-gray for blue- or gray-eyed girls. These colo 
ore satisfactory for both black-and-white and colored 
films, but core must be token to use # cately 
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face look thinner. On a thin face, carry the 
rouge well out on the cheek, particularly if 
the person has a large nose. At all costs, 
avoid a round splotch. 

Color films tend to exaggerate rouge, 
while black-and-white gives the illusion of 
hollow cheeks, suggesting illness. Fact is, 
rouge is not needed at all for black-and- 
white photography. In any event, smooth 
the rouge away delicately until it fades into 
nothingness, and use less than ordinarily is 
applied for street wear. 

Fifth, forget the natural lips. By that I 
mean, disregard the shape of the mouth and 
discover by experiment the most becoming 
contours—those best suited to the type of 
individual and her natural features. Viewed 
in that aspect, the make-up of the lips is 
most important. For black-and-white film, 
use the same rouge as would be worn on 
the street. For color photography, select a 
rouge two shades lighter than ordinarily 
employed, avoiding deep carmines in both 
cases, as red photographs much darker than 
its actual tint. 

‘You can do several tricks with mouths to 
improve their beauty. In case of a thin upper 
and full lower lp, carrying the lip rouge 


THE EYEBROWS should be darkened after the upper 
and lower lather have been shoded. AA the some 
ime extend each o) 


brow a short distance to improve 
n the extended brow 
over the right eye and the normal brow over the left 
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above the natural line will increase the upper 
lip and give a more even combination. Re- 
verse the process with a thin lower lip. Tiny 
mouths may be enlarged by painting both 
above and below the natural line, and ex- 
tending the points farther out. Mouths 
which droop at the corners will smile if you 
narrow the lower lip and paint the corners 
slightly upward. This simple change will 
help amazingly to give a happier expression, 
which is what most folks desire when pro- 
ducing pictures of their families. 

Here's another little point we use often: 
‘The lower lip normally picks up light from 
above, leaving the upper lip in shadow, par- 
ticularly when photographing in sunlight. 
On the screen, the lower lip looks much 
lighter. To remedy this emphasis, paint the 
upper lip two shades lighter. 

Sizth . . . return to the eyes, Observe care- 
fully the accompanying pictures showing 
Barbara Lynn, young Twentieth Century- 
Fox actress, being mate up for an appear- 
ance before my 8-mm. home movie camera, 
with which I take frequent tests on color 
film to observe the results of my work. In 
them you will see graphically what I shall 
describe, 


AFTER ROUGE hos boon applied to the ch: 
and the mouth has been painted with lip rouge, it 

Brush mas- 
sing brown, 
black lashes are quite rare 
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After the shadow has been applied, brush 
mascara onto both upper and lower lashes. 
‘Use brown, not black, because few persons 
have jet-black lashes. Only Latin types may 
coal-black their lashes successfully. Mas- 
cara is the magic wand of the eyes. Its 
proper application causes the lashes to be- 
come frames for the eyes, often converting 
an average girl into a beauty. 

Now, if the eyes look too small, there's a 
remedy. Slope the lower shadow line out- 
ward to meet the upper, leaving a tiny tri- 
angle of light at each corner. This triangle 
may be filled in with white grease or light 
base. But never, never reduce large eyes. 
Also, never pluck out the brows. Keep 
them neat, as a man shaves, by removing 
the wild and nose brows. This simple pro- 
cedure gives a well-groomed appearance for 
close-ups. 

Seventh, give broad noses a little absent 
treatment and bring additional body to 
thin noses. A broad nose is helped by ap- 
plying on each side a base two shades darker 
than that on the face so it runs from the 
corners of the brows straight down to the 
tip and fades away on the sides. To broaden 
a thin nose, apply a base two or more shades 


BROAD NOSES may be made to look thinner by 
applying on each side a base two shades darker 
than that on the face so that it runs from the cor- 
ners of the brows straight down to the tip of 
the nose ond fades away delicately on the sides 
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lighter, blending it smoothly toward the 
sides. To shorten a long nose, apply shadow 
between the upper lip and the tip. 

Here are two final tips: Double chins 
often take on grotesque appearances, es- 
pecially in close-ups. What to do! Sponge a 
darker base under the chin, fading it away 
to nothing on the neck. As for broad jaw 
lines, extend the shadow up to the cheek 
bone, again using a shadow two shades 
darker than elsewhere on the face. As all 
good photographers know, dark recedes and 
the high lights become prominent. It is 
thus possible to illuminate and emphasize 
the desirable features. 

‘This technique, which is followed in gen- 
eral principles by all Hollywood's skilled 
make-up artists, is quite simple to master. 
‘There is no mystery to it, and care and care- 
ful observation are the main requirements. 
A little practice should make you perfect. 

Men generally require the base, but no 
rouge. Otherwise, these practices apply 
equally to men and women. By observing 
them, you'll find the characters in your 
pictures expressing greater vitality and 
personality. Which makes for more inter- 
esting productions. 


PEARCE TAKES TEST SHOTS of Miss Lynn on Koda- 
chrome with an 8mm. camera to check the results 
of the make-up process. He keeps the camera handy 
for this purpose becouse he frequently follows the 
some practice when making up @ star for some new part 
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Winning 
Entry 


IN OUR 


Funny 
Photo 
Contest 


The grotesque, bloated 


ERE'S the winning entry in the funny 

photo contest that was announced in 
the January issue of POPULAR SCIENCE. 
Ernest Robson, of Lafayette, Ill, won the 
$25 prize for a study in shadow entitled 
“Beauty and the Beast.” 

‘There were a lot of laughs in examining 
the hundreds of photographs submitted, 
some of which were taken ten or twenty 
years ago. In spite of the many examples 
of good photographic work, the judges were 


NOW 
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chance to hi 


Any subject is eli 
with your best 


PORTRAIT 
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Good portrait photography is no cinch, but we believe th 
folents for this type of camera work among our 

us find out if we ore right, and perhaps win a cath prize 
at the same time. For the best portroit Photograph submitted on or be- 


fore May 15, 1941, we are offering $25. Ma’ 
Editor, Popular Scienes 
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shodow cost by o gitl 
on a wall provided Ernest 
Robion, of Lafayette, Ii, 
with the humorous subject 
that won the $25 prize 


reminded, however, that getting humor 
down in black and white so there's a laugh 
in it for everyone is a lot harder than most 
persons suspect. 

Four other entries were selected by the 
judges as being worthy of honorable men- 
tion. They were submitted by V. A. Bovik, 
of Elmira, N. Y.; Frank Hegemeyer, of 
Monterey Park, Calif.; Herman Rubenstein, 
of Philadelphia, Pa., and Miss Helena 
Lugowski, of North Arlington, Mass. 


your 


your entry to the Photo 


353 Fourth Avenue, New York, N.Y. 


le—man, woman, or child. The portrait may be of 
whatever type you please, and ax much of the figure may be included os | 
you with. And if you note on the back a few details os to how the shot 
was made—the camera and film used, the 

so much the better. Limit the print size to 8” by 10”, preferably on single- 
weight glossy paper. No photos returned. E: 
case of a tie, duplicate prizes will be awarde: 


ighting, ond the exposure— 


rs! decision is final. In | 
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FoR 
CAMERA 
UWSERS 


VOICE AND MUSIC can be 
added to amateur movies 
with split-second accu- 
racy by means of a new 
device that automatical- 
ly synchronizes the film 
and recording disk. Any 
8- or 16-mm. camera and 
projector can be altered 
So synchronizing units 
can be attached or de- 
tached, as desired. If a 
recorder is already on 
hand, a turntable unit 
can be obtained to adapt 
it for use. 

Talking pictures can 
be made of family and 
friends, or sound can be added to scenes 
taken previously. Synchronized sound-on- 
disk for a five-minute reel costs about one 
dollar and, according to the manufacturer, 


POLARIZING FILTER. Guesswork is eliminated 
in placing the filter shown below before the 
lens. A pivot on the clamp which holds it to 
the lens permits it to be swung above the 
lens for viewing the scene. It is then ro- 
tated to obtain the desired effect and swung 
back through 180 deg. to place it before the 
lens in the same relative position it had 
when used visually. 
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Two commutators insure synchronization between recording disk and film 


is equal to the best sound-on-film. Each re- 
cording can be played back immediately, 
and records can be edited to match the 
finally edited film. 


THREE-STAGE ENLARGING BULB. For greater 
convenience in enlarging, a two-filament 
lamp is now made that gives illumination of 
50, 100, or (when both filaments are switched 
on together) 150 watts. Additional light can 
thus be obtained as needed. The new bulb 
has a three-contact medium screw base that 
requires a special socket. This socket is, 
however, the same size externally as the 
conventional socket, so the substitution is 
easily made. The average life of each fila- 
ment is 100 hours, and the lamps can be 
used in any position. 


Negative Holder Has 
Grid for Focusing 


EQuirrinG a negative holder 
with a permanent focusing grid 
as shown below will save time in 
using an enlarger. This can be 
done by drilling a 3/16” or 1” 
hole through both leaves of the 
holder as close to the opening as 
possible, but take care to allow 
room for the negatives. Scratch 
a few lines on a small piece of 
darkened negative and fasten it 
over the hole with rubber ce- 
ment or Scotch tape. The image 
of the scratches will appear on 
the easel beside the negative to 
aid in focusing.—A. H. Honest. 


A small piece of blackened negati 
with lines scratched across it, 
fest d over a hole 
ot 
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Developing Solutions Filter Quickly: 
Through Glass Coffee-Maker Top 


Do You hesitate to filter your photographic solutions 
because it is slow work to keep the funnel full while 
the liquid oozes through drop by drop? Then use a 
discarded or extra glass top of a vacuum coffee maker 
as a funnel. These come in various sizes, and for this 
purpose, the larger it is, the better. Just fill it once and 
leave the solution until it runs through. Regular cloth 
coffee filters may be used instead of ordinary filter 
paper, if desired. If this is done, be careful to have a 
separate filter for each type of solution—developer, 
hardener, and fixing bath—and rinse it out after each 
use. Label each filter. To avoid any possibility of con- 
taminating the coffee, set aside the funnel exclusively 
for photographic purposes.—K. S. 


A discarded of extra gloss top from @ vacuum cof- 
fee maker is an excellent filter becouse of its si 
It can be filled up ond left until the solution filters 


Ordinary Corks Covered with Rubber 
for Use in Chemical Bottles 


Borries containing photographic or other chemical 
solutions may be stoppered by cutting a piece from 
an old rubber glove and placing it over the bottle neck 
before the cork is inserted, as shown in the photograph 
at the left above. Another and more convenient 
method is to cut a finger from the glove and stretch 
it over the cork, as at the right—Roserr Scorr. 


Test Strip Focuses Movie Projector 


A Morton picture projector can be focused before- 
hand by means of a piece of clear film about 8” long, 
down the center of which a line has been drawn with a 
ruling pen. In setting up the projector, open the gate 
and insert this strip of film. With the motor off and 
the lamp turned on, throw the image of the ruled line 
on the screen and focus the lens until the line appears 
sharply defined. Remove the strip and proceed to 
thread your film in the usual manner. The prepared 
strip may be attached inside the projector case with 
masking tape so that it will always be handy.—H. R.S. 


POPULAR SCIENCE 


“PLUG-CHEK” WORKS TO PEP UP 
SAVE YOU MONEY ON GAS! 


CED WITH WRONG TYPE 
DON’T KNOW IT! 


HOW AUTO-LITE 
SLUGGISH MOTORS, 


THOUSANDS HAVE REPLA' 
SPARK PLUGS—AND 


THE ELECTRIC AUTO-LITE COMPANY One Out 
TOLEDO, OHIO + Merchandi ia « SARNIA, ONTARIO Of Every 
4 Cars is 

Factory: 

Equipped with 

Ruto-Lite 


Spark Piugs 


VIberole pith, Expiccred 
AUT OF LITE spankriucs 
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STEEL-VENT PISTON RINGS 


Stop Oil- Pumping. 


IN CARS, 


TRUCKS AND TRACTORS 


Gus Learns Something New 
(Continued from page 142) 


but not quite missed connections. Natural- 
ly, when the pump arm misses the cam the 
pump doesn’t function, and your engine goes 
dead because it isn’t getting any fuel.” 

Tim studied the pump arm for a moment, 
and then nodded agreement. “You're right 
—as usual,” he conceded. “Say, old Hawk- 
eye, don’t you ever miss ‘em 

“Sure I miss ’em," Gus said modestly. 
“Every one in this business misses ‘em now 
and then. If I hadn't happened to spot that 
sliver we'd have been fooling around for 
another hour trying to find out what ailed 
your bus. Well, let’s fix it—that’s easy!” 

He clamped the arm in the vise on his 
workbench, and tapped it carefully with a 
machinist's hammer until it was back to 
its normal shape. Then he reinstalled the 
pump on the car. With the pan still off, it 
was easy to see that the pump lever now 
rested properly on its drive cam. 

‘Tim looked grateful. “Thanks, Gus,” he 
said. “Don't forget that I'm going to pay 
you for all this.” 

Gus scowled at him. “Pay me?” he 
growled. “You don't owe me anything. 
Now don’t start a fool argument! I guess 
I can help Bill Knudsen along in his defense 
job by getting a workman back to his 
airplane-engine plant, can’t I?” 


How To Protect a Home 
from Air Attack 


(Continued from page 80) 


setting fire to the magnesium casing, which 
burns for 15 minutes. All litter, lumber, 
and paper should long since have been re- 
moved from the attic and the woodwork 
should have been made fire-resistant by 
applications of two coats of whitewash, con- 
sisting of slacked lime, one ounce of com- 
mon salt, and a pint of water. Fire-fighting 
materials—buckets of water and sand, a 
long-handled shovel, and a hose and pump— 
should be kept on hand in the refuge room. 

Incendiary bombs can be extinguished 
by covering them with sand and then lifting 
them with a shovel and placing them on 
top of sand in one of the buckets. Or a 
spray—not a stream—of water can be 
directed on the bomb, causing it to react 
more violently and burn itself out in a short 
time. The water method has its dangers, as 
a stream of water played directly on a 
bomb may cause it to explode and project 
molten metal for 15 or 20 yards. 
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HAT a thrill it is for every man’s 

family—the happy realization of 
owning a new car! But remember... you 
don’t buy a new car every day, so it’s 
wise to figure the whole deal by yourself 
before you put out any money. 

Just send the coupon below for the 
GMAC Figuring Chart that gives you 
all car financing details in dollars and 
cents... shows exactly what you get for 
what you pay! With this simple chart 
you can figure your own transaction ... 
based on the amount of time you want 
and the amount you wish to pay monthly. 


NO SALESMAN WILL CALL 
— oe oe ee oe ee 


GENERAL 
MOTORS 
INSTALMENT 


GENERAL MOTORS 
1775 Broadway, New York 
Pl 


Notice the /ow cost of the General 
Motors Instalment Plan—and the broad 
insurance protection for your car which 
it includes. Compare it with similar 
finance plans and what they offer. Th 
way, yousee just whereand how you sav: 


So send for your Figuring Chart today! 
Learn for yourself the surprisingly low 
cost of the GMAC Plan! Then see your 
General Motors dealer. 

This plan is available only through 
dealers in Chevrolet, Pontiac, [7 
Oldsmobile, Buick and Cadillac 
cars. 


ACCEPTANCE CORPORATION .1 
send me copy of GMAC Figuring Chart for the car 


PLAN 
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introduction of this inexpensive 
combination rifle and shotgun has 
brought a whole new world of year- 
rounl sport to thousands upoa hou 
sands of shooters of all ages. 

With rifle bullet or shot change in- 
stantly available, you're ready for 
any kind of pests or small game you 
may see. No wonder this gun 

in popularity. 


See one of these guns. First thin 


you'll notice is the unusually hand- 

some stock . . « rich in eo 

beautifully ‘paneled and 

oa capped, fall pistol grip. 

IT’S TENITE.... 

hard, durable, weatherproof. It won't 

warp, swell, split, or crack. You'll 

like the ni feel” of its w 
te single trigger fires 

ly by moviny 

tor” up or \ 


COMPANION GUN 


Over-and-Un 
:410 SHOTGUN 
stevens Ne. 280 *167* 
An amazing value in a fast-handlinj 
over-and-under that makes an ideal 
gun for many purposes . . inexpen- 


sive practice . . training young wi 
per ete ee 


ion of Savage Arma Corporation 
Dept.SM-242, Chicopee Falls, Mass. 
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Pursuit Pilot 


Continued from page 58, 


It is almost impossible to shoot down one 
of these fast modern planes from the side, 
because it is moving too fast, The attacker 
must get on the tail of his quarry to be 
successful, and fire from fairly close range 
with the guns fixed in the leading edge of 
his wings. But when planes are in the de- 
fensive circle, each one is protecting the 
tail of the one ahead. The attacker can't 
get a good shot without exposing his own 
tail, and if he keeps away, his shots go 
ineffectually tangent to the circle, 

‘The telephone rang. Lieutenant Cochran 
was wanted right away at Operations, 
Meanwhile, waiting for a chance to go on 
with our conversation, I talked with some 
of the youngsters he had been training. 
‘They had been in the Air Corps more than 
a year now, had been second lieutenants 
with wings for four months. But still they 
had not progressed beyond the ABC stages 
which have been described in this article. 

‘These boys were all eagerness to get on 
to their next steps—dogfighting, gunnery, 
and tactics. I was eager to learn about 
these things too, and eventually did. But 
meanwhile I had begun to realize why it is 
you can't make a military pilot in a year's 
training, no matter how intensive. And I 
realized you can't tell about it all in one 
short article, either. I'll tell you more about 
it next month, 


C.A.B. Warns Dozing Pilots 


“Don’r be a dozer,” the Civil Aeronau- 
tics Board warns pilots in a recent bulletin. 
“You wouldn't attempt to sleep peace- 
fully while driving your car down Main 
Street. Then, why slumber while your plane 
glides along in the airport traffic lane? On 
the ground, danger comes from four direc- 
tions—both sides, ahead, and behind. In the 
air, add two more—above and below. Add 
to that the fact that planes, to a greater 
degree than cars, have blind spots.” 


Question Bee Answers 


CHECK your answers to the Ques- 
tion Bee on page 72 with the list be- 
low. Give yourself ten points for each 
one you had right. A score of 70 is good. 


he 2b 3d 4a 5d 


6c 7d &c¢ 9d 100 
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HE UNDERWOOD CHAMPION 
was produced on the theory 
us that you want a complete port- 
able, not a partially complete ma- 
chine, That is why, in producing 
this famous portable, we borrowed 
and put into it many of the fea- 
tures that make the famous 
es Underwood of business a great 
f eere eee spent. 
2 Left Side Back-Spacer a / = Your Underwood Dealer will be 
DY 3 Left and Right Carriage glad to tell you how, under our 
| Release ‘ . Easy Ownership Plan, you can get 
4 Rash Maggi Siop with an Underwood Champion for just 
5 Paper Release Lever ‘ a few dollars down. See 
6 Black and Red Ribbon >= ee ~ your Underwood Dealer or 


7 Sieae Dowie nd write for full information, 
riple Line 
8 Paper Bail 
fariable Line Spacer UNDERWOOD ELLIOTT 
ind Left Shift ' FISHER COMPANY 
‘One Park Avene, New York, N.Y, 
‘Sales and Sereee Bverywhore 


PORTABLE TYPEWRITER 


These S ane 
Features 


that make my Busi 
Underwood a Great 


Are alsa in this «C. 


11 Sealed Action 


folder 
—'Things To Seek In 


The Portable You Buy”. 


A LAKE 


© Paopxe the peaceful paths of beauty 


ith rippled reflections and dreams. WATERPROOF Resin Glue 


Spend peaceful days on the waterways. Are you planning outdoor projects now? Cascar 
Glide through the glories of Nature. mite (the famous industrial resin by Casco) 
Ae OU Tee, Cause, ts oar te assures easy, permanent gluing on boats, garden 


furniture—all types of outdoor construction. 
paddle, Quick to respond to the blade. omer sea siete Gat wakes 0 a 
‘True Indian lines—made steady and ee ne 


strong. Built for long years of hard use. WATERPROOF — Actually stronger than the wood—even 


after prolonged soaking. 
FREE CATALOG stows att kinds of Canoes DURABLE—Unaffected by mold or outdoor exposure, 


for paddling, sailing ards. Also 0% mwa diceater ei 
board Boats, including big all-wood STAMFREE—"Won'e discolor thin 
oats, Rowboats. Dinghies. Wei i 

dress Old Town Canoe Company, 715 Main 


Street, Old Town, Maine, 


Sold by leading Hardware, Paint and 
Lumber Dealers—10¢, 25¢, 50c, 85c. 


SEND 100 for a generous TRIAL 
CAN of CASCAMITE ane 


‘Old Town Canoe 


Please mention Poruran Sctexce when writing to advertisers 


Facts" 
for fool-proof gluing. Address— 


>, CASEIN COMPANY OF AMERICA 
Dept. PS-541 
‘350 Madison Ave., New York, N.Y. 


LOOK FOR THE 
‘BULL'S EYE 
Iustrated— 
MARLIN MODEL 101 
Self-Cocking, Single 


a eet HORSE 


‘T'S THE NEW 


@ All the fine features 
‘of outboard motoring— 
now brought together 
inone beautiful package 
Of streamlined power, 
Nothing "tacked-on." 
All builtin! A great ad- 


ance in design which 
Bives you Johnson com- 
‘pletenean with aero-built 
Tiohtness and locomotive 
ruggedness, Seven of the ten Sea-Horse models for 1941 
ever built ! Features NEW mili- tre Streamliners. Sizes range from 15 10 22.0 N.O.A. 
tary type one-piece buttstock, Certified brake h.p. at 400 x, p.m, Time payments 
with fluted comb and semi available, Ask your Johnsondealer! 
beaver tail forearm... famous | ge aan Garens 
Ballard type stifling, crowned 

muzzle. Chrome plate bolt 
assembly and trigger. Safe, 
dependable, accurate. 

Only ee es ss O20 


THE MARLIN FIREARMS CO. 
99 Willow St., New Haven, Conn. 


Shot, .22 cal. rifle 


Best looking low priced rifle 


FREE! 3" Handy Chart 


The 80,000 lb. HAMMER 


© Shaped from finest hammer 


steel (0 perfect dynamic form 
by the 80,000 pound blows of 4 
lant forging hammer, this Dyno Nao 
TRUE TEMPER Dynamic Nail 
Hammer is at once the most 
durable and most efficiens tool 
that can be produced for car 


penter work 


Ic is finished in satin smooth, 
rustless black, as are all TRUE 


TEMPER Dynamic Tools, and 
fitted with a professional design, 
all white hickory handle. On 


hardware stores. 
Sent direct, postpaid, if not yet 
stocked by local merchants. 


Produced only by the makers 
of TRUE TEMPER Products. 


crn tee 
TEMPER Tomes 


in ie 
M enclose $.. 


TRUE TEMPER 


Prooucrs 


FORKS + RAKES + HOES - HAMMERS. 
HATCHETS + AXES + SHOVELS Ps 4 : 


—_—— gam FISHING RODS ond BAITS - GOLF sHarTs | cnt Sot 
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Cutting Out Sheet Metal Disks 
on a Scroll or Band Saw 


WueN a number of thin metal disks have 
to be cut on a scroll or band saw, the work 
can be done much faster if the center is 
deeply indented with a prick punch. This 
causes a projection on the underside that 
will rest on the saw table and form an axis 
around which the metal turns freely and 
accurately.—K. M. 


Preparing Rubber for Patching 


To ROUGHEN the surface of an inner tube, 
hot-water bottle, football bladder, or other 
rubber article before applying a patch, eith- 
er a wad of coarse steel wool or a wood rasp 
is better than the usual tin scraper.—O. B. 


How to Tap Aluminum Alloys 


MANY mechanics find that it is difficult 
to tap perfect threads in aluminum and light 
alloys containing this metal. A method used 
by a pump engineer is first to fill the threads 
of the tap, particularly those at the end, 
with ordinary yellow beeswax. He says that 
good threads can then be cut without diffi- 
culty even in thin stock. 


MMERKA 


HARLEY: 
_ DAVIDSON | 


The brilliant performing new 
Harley-Davidson is a modern 
“magic carpet"! Enables you to 
explore distant places, see new 
sights, visit the country’s pleasure 
and vacation spots at little cost, 
Gives you plenty of rousing fun 
‘and thrills as you pal with other 
riders at exciting motorcycle 
events! Soe the latest models at 
your Harley-Davidson dealer's 

| — AND SEND COUPON NOW! 
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SEE THOSE CHIPS! 


“Get it going and get it done!” is the order of 
the day on national defense production in thou- 
sands of foundries and machine-shops. Here's a 
file that ean “step along” under that sort of com- 
mand! . .. I's the special-purpose Nicholson or 
Black Diamond Shear Tooth—a long-angle single- 
cut file that combines fast metal-removing speed 
with excellent finishing qualities. 

The mechanic who masters the proper filing 
stroke of this distinctive file can certainly “make 
the chips fly"—thus becoming more valuable to 

ja employer and to himself! The Shear Tooth 
file is particularly efficient on aluminum, copper, 
brass and similar soft metals—and even on pl 
ties, hard rubber and wood. Tough enough, too, 
for cast iron and steel. Obtainable from mille 
supply houses and through good hardware dealer 


‘A File tor Every Purpose." Write to 


NICHOLSON FILE CO., 19 Acorn St, Providence, R.1, U.S.A. 
(Also Canadian Plant, Port Hope, Ont.) 


NICHOLSON DOUBLE-PURPOSE “HANDY FILE” 


(2 files in one) is being specially featured by 
hardware. dealers during Nationa Hanpwane 
Ovex Hovsk—May 1 through May 10. Double- 
ide; single-cut on other—for smooth- 
ing and edged-tool sharp- 
gning. For householders, 


FOR EVERY 
PURPOSE 


FILE 


Mosquito-Boat Model 
Built from New Kit 


EWEST defense weapons of the United 

States Navy are the speedy little ships 
of the Motor Torpedo Boat Squadron, or 
“Mosquito Fleet.” ‘This 3/16” scale model 
of the P.T. 10 can be built from our new 
construction kit 128, which includes a 
shaped hull, finished fittings, and all neces- 
sary material, and is priced at $5.00 (25 
cents more west of the Mississippi River) 
‘The model, 13” long and 4” high, makes a 
striking ornament. Kits for other ships, 
miniature rooms, and whittled novelties are 
also available. Send a stamped, self-ad- 
dressed envelope for a complete list. 


ling ship WANDERER, 20%" bull, 
a7" over al 
Crutser U-8.8, INDIANAPOLI8, 12° iong. 


Farragut’s flagship HARTFORD, steam: 
and-aall sloop-of-war, 41" over all S45" 
R. U.S. crulser TUSCALOOSA, 113," long. 1.00 


Navy destroyer PRESTON, 21%" jong 5.95° 
48. Clipper ship GREAT REPUBLIC, 31%" 
8.40" 


i 42" over. all 
. Confederate raider ALABAMA steam 
sloop, bark rigged; 21%” hull, 28°’ over all 6.20° 
Motor Torpedo Boat P.T. 10; n 13" exhibl- 
tion model (not a working model); ‘shaped 


hull, ‘propellers, ventilators, etc. 5.00t 
8. Whittling kit for six different Scotti 
is 2° by 2%", sawed to shape .. 1.00 


Popular Science Monthly, Dept. 51A 
353 Fourth Avenue, New York, N. Y. 
Please send me Kit 

(or send €.0.D. 0) 
Name aa 


for which 1 


Address .. 


erty. BEALE cons 
( Pieaae print your mame and address very clearly) 


You save the C.0.D. charge by sending your 
remittance with this order. Remit by money 
Order, check. of registered. mail. ‘This’ offer ia 
made only in the United States. Also’ see note 
above. 
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TPCT | HOW TO SAVE MONEY ON 
saan { Eee EVERYTHING IN RADIO 


ME te ele é 
Used by leading fumiture mans |p A 5 \ 


shop and home use, Perfect 
results assured. The world's 
FINEST wood adhesive! 

THE FRANKLIN GLUE COMPAMY 
Dept. S Contes One 


RADIO'S 
GREATEST 
CATALOG! 


tears 
the World juum 


Full Length Spray Rails 
eep_pamcngers perlectly 
Gryeven at high speeds: 
(Catalog also shows today's 
five" most "popular models 
of sallboatay wo big factor 
a Fear ee 


New Kits! Get the thrill of 45,000 Parts! ‘The biggest 


balan: HecHlon "ot ually parts tn 
. ss build radio, bvery leading make—com= 
From Old Auto Parts Rite to select from = plete listings fore every Fadio 


nd. aervieing requires 
"Vuhingyouncedat your 


owe antpne can bat stro fon request-~everythine 5 ment 


arson cat : fm tadlo for every bull = fingertips, ‘Don't inlay 
Guirement. You lltearn the way 1941 Spring ALLIED. Catalo 


Guickiyto'tupvand profit when fhe reliable Gude to Re 
you rely 


‘OnALLIED to helpyout in ‘Hadio at the lowest price 


Bette Taliter "Fourty sets are’ay “in three sizes including 


2400 Deg. blast Purnaces, #1350, €10:00, $27.50, 10.0. Kansas 
ity. Free Circular. 


KANSAS CITY SPECIALTIES CO. | own va 
P.O. Box 6022, Dept. 5.24 Kansas City, Me. on Radio. Tel 


SAVE aS 
MONEY 


with a Smith” 
paste 


ly 2 


| 
1 


Ballders’ Handbook. ‘The most 
poruiat and widely said’ of eit 
alo bt ‘ALLIED s 
mner's book 


Budd your own 


SMITH COMPRESSOR 
Ili eat! wirn » saith com 


essor Hen and Accessories wo fure 
Bish ‘complete Insiructions for assem- 


ALLIED RADIO 


(Send me your FREE 1941 Spring Catalog. 
COX enclose 10e for Radio Dictionary 
CiTenclose 10¢ for Radio Builders’ Handbook, 


tall the 
Power on need to Speate Fork drills 
ie. Pressure’ up tg 
vey tua inet Head 
automatic unloading and 


Write Today! 


GORDON SMITH & CO. Inc. 


405 College St., Bowling Green, Ky. 


Name, — 


BF 


cats. 


MAY, 1944 


Fun, working around 
home, with— 


SPIRAL SCREW DRIVER No. 133H 


“Yankee-Handyman” gives you 
a spiral for speed. “Yankee” 
Ratchet works it right or left. 
You simply push on handle. 
Spiral revolves — drives 
screws, draws screws! 
Livespring bringshandle 
back for next stroke... 
keeps blade in screw-slot 
«+-leayes a hand free to 
hold work. 

FOR BORING HOLES fast 

for small screws or other 

purposes, ask dealer for Set 
of Drill Points adapted to 
fit into “Yankee-Handyman” 
in place of screw-driver bit, 

No. 133H “Yankee- 

Handyman” 

Spiral Screw 

Driver, Spring 

in Handle, 4" 

Blade in Driv- 

er. Only $1.25. 

Drill Points, Extra 

Blade 54”, Counter- 

sink, sold separately. 

Seo 
"Yankee-Handyman"* 


Displays 
at your hardware dealer's. 


“YANKEE’ TOOLS 


better mechani 
North Bros ots Co., Philadelphia, U.S. A. 
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Our Tested Boat Plans 


Include Cabin Cruiser 


HIS seaworthy 17’ cabin cruiser was con- 

structed from POPULAR SCIENCE plans by 
E, R, Hogan, of Coulee Dam, Wash. The 
design is shipshape, serviceable, and eco- 
nomical, and has been successfully used by 
hundreds of our readers, Complete blue- 
prints and instructions are $1.50, and full- 
size patterns, drawn to order, $2.50 addi- 
tional. 

Our blueprints include many other types 
of boats, a few of which are listed below. 
If, however, you're strictly a landlubber, 
there are plenty of other projects to keep 
you busy—a trailer, furniture, models, novel 
ties. A stamped, self-addressed envelope 
will bring you a complete list. The follow- 
ing is only a partial one. 


BOATS 
Cabin Cruiser, 17 tong, weighs 750 
b., for use’ with outboard or In- 
Doard drive, 396-397-358-309-F... 
Folding Duck Boat, 13° long, 170-# 
(Continued on page 229) 


to the cabin of the cruiser 
powered by an outboard motor 
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Looking forward 
shown above. It 


to advertiters. 


WORLD'S 


ONLY INDIAN has “Spring Frame" con- 
struction—the floating action that takes the 
jolt out of the roughest road, that zips you 
over the byways with the smoothness of fly- 
ing. Only Indian has the crack smartness of 
streamlined fenders and flashy chrome trim. 
Only Indian has such a host of other features 
to pack new thrills, new fun into the world’s 
grandest sport — motorcycling! See your 
Indian dealer foday/INDIAN MOTOCYCLE 
CO., Springfield, Mass. 


FREE! 


Deal fallcaoe 
‘TM catalog. Fl ot 


SHIP MODEL SERVICE @. 
Our, Model, Consultant “will advise you 

Siar oftnstge 

‘A complete line of all standard Kits and 

Aiulngs always’ on bund 

‘Also AllTy pes FISHER Model Yacht Fittings 

JAMES BLISS & C0., INC. Eat, 1852 

2 Biace Kercee Bostony Mase. 


PFLUEGER POCKET 
CATALOG NO. 161 


Every fisherman should 
New PlluegerSKILKAST have this book. Gives 
facts about game fish— 

i habits—food Value 

kle for taking. Also 


PFLUEGER 


(Pronounced “FLEW-CER" 


FISHING TACKLE 


Redia, Balts, Hooks, Lines, Rods, 
Lenders, Spinners. Flies every: 
thing tn Uekle for fresh or salt 
water fishing Sold by" dealers 
bvery where, Catalogseat FREE. 
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132 and up ‘under 16 


ie 


only 
EVINRUDE 


GIVES THIS SMOOTHER 


Geylindr 


PERFORMANCE 


S-M.0-O-T-H! . . . here's 
ilky smoothness . . . surging 
responsiveness . . . thrilling performance that packs more 
pleasure into every mile! And now you can choose a four- 
cylinder Evinrude right in the same price range with "ewins” 
of comparable power. Evinrude offers 4 great “fours” 
— see them at your dealer, or write for new catalog! 
NEW FULL REVERSE! Now yours in two famed light 
motors, Evinrude’s advanced development of Full Reverse! 
Steer in any direction . . . reverse the course . . . back 
away from crowded docks . . . the last word in complece 
maneuverability is built into these two models. 


AN EVINRUDE 
FOR AS LITTLE AS 


Please mention Porutar Screxce Mosrutx when writing to advertisers 


EMERGENCY HOUSING 


Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used cars! , Not a wax—not anil polish 
not a paintt—nothing that “smears” over the surface. 
MASTER GLAZE is a unique discovery —a creamy liguid 
auiek and easy to apply! Gives n hard 
ane ikesarface. Everseeolinecannctdall 
fel Lasts six months toa year! Amazing 
Juster—beautiful, sparkling clean and bril- 
Nant! Doesn't finjrer-mark—doesn'temeart 


FIVE NEW 1941 
SCHULT MODELS 
$595 TO $3600 


No NEED to live in crowded and unsatisfactory 


‘match box full glazes an entire car. Seals 
quarters or to pay sky-high rents. For a small sum Serene | Ae ROMMING HIRI! 
‘down and easy monthly payments, you can have a Goodterritory, teeta NOTHIN Ce 

completely furnished home in one of the new Schult Write todayi ‘and FREE STitiAl, OF- 


‘Trailers especially designed for emergency housing. 
1941 Schult models have considerably more foo 
space, head room and storage area. Super-insul 
tion, new improved heating system, every modern 
living convenience. Steel or Kronite ex- 
teriors and rugged steel chassis assure 
ong life in hard usage. 
See your Schult dealer today or 
send for illustrated FREE catalog. 


SCHULT TRAILERS, INC., 


‘Dept. 3105, Eikhart, Indiana 


EVER SHOOT A 
CROSMAN 
SILENT RIFLE? 
MAKES A Goop LIVING 


1, Ht Kellogg ot Michisn 
"Mortkaged. IY 
Yurniture and bought a 


a ot Soc €or seaig fe 
arab ame 


paid $400.00 vont 
hew home. I file for 
carpenters mostly, 

days earn 


'316,00."" 


na, says: I only 
use my Foley Filer 
ide Hine, and 1 woul ss 
wat T take in from $19.00 
{o"$15.00 a week now 


FOLEY2SAW FILER 


rt work easly, quickly, withoat eratrain. ‘The Foler 
ee 
Wit the feat 40 sears experience In balling | Wistraed 
cciple brings imeven teeth back to unitora, | FREE 


FREE PLAN shows sou how to start sour own cash business in spare 
time with small lorestment—ee canvassing. Sead coupon ‘now.—n0 r 


miro fenses 9 
| in a Few Evenings! |” 


‘obligation, no salestoan Will call. 


FOLEY MFG. CO. 


Send Pree Plan on Saw Filing: basin 


NAME... 
AppRess. 
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Our Tested Boat Plans 
(Continued from ge 226) 


Combination Boat, 15° hull, for use with sail, 
or oars, 131-192-133-R. 

, 1""6" long, weighs 21 

for outboards from 1 to 60 D.p.. oF oars, 
3T8-379-350-8. 

Fisherman's Outboard Boat, @” 3° or ii” 6 long, 
‘weighs 115 oF 160 Ib., foF motors from 3 to 16 


h.p.: ean also be rowed, S44-345-R. = 
High-Speed Boat for Small Outboard Motors, 7 
U1" long, 257-R... - 30 
Kayak, 16° Canvas-Covered Canoe, with sali, ete 
102-193-194-R. 1.00 


Motorboat-Rowboat, i” long, with decked ull, 
for use with outboard or inboard drives, 147-F. .50 
Plywood Dinghy, 9” 7" long, weighs 60 to 73 1D.; 
can be rowed, sailed, oF used with small out~ 
board. motor, 387-388-R. 
etlonal Rowboat, 9° 8” long; cai be used with 
‘small outboard, '340-341-R. 
Sport Runabout, '9" 8” long, for small outboard 
‘motor, welghs 100 Ib., 300-31 
‘be sailed" oe 


utility Rowboat, 13° lotig: ean 
driven by outboard motor, 224-R. 


MODELS 
WII) Cipper ship SOVEREIGN oF THE 

SEAS, 2004" Dull, D1-G2-09-R. nn 1. 

Cody Coach, 13" long. 144-249-146-% 1. 

1 


CaM) CONSTITUTION ‘(bid Trousides"), 
21" hull, 57-8-60-R, 

Cruiser U.8.8. INDIANAPOLIS, 12° long, 216 

Elizabethan’ Galleon REVENGE, 21" hull, 90° 
Tong. 25" high over all, 206-207-208-200.. 

New Bedford Whaleboat, with complete” eaiip- 
‘ment, 14” long. 326-R. 

Privateer SWALLOW, a’ Baltimore Gilpper,” 13” 
Will, 228-229-230-R. 

Racing Yacht, 20” Marconi-rigged sailing” model, 
48K 50 

Spanish ‘reasire Galleon, 34° long. 46-47. 30 

‘Trading Schooner, 17%" hull, 252-253. 

U8, Battleship FEXAS, 2° Bully 197-108°i08-3000. 2.00 


00 
00 
00 
33 
00 


FURNITURE 

Colonial Writing Desk, 3° 6° high 
‘and 3° 8” long, 21 25 

Combination Bench and Tiit-Top 
"Table, (no turning), 11 

Fireplace Screen (brass and wrought iron), Bed- 

‘side Cabinet, and Trinket Box, ISDA. s 


of 1813, 178A. 
‘Tavern Table and Seroit Mirror, 108. 


MISCELLANEOUS 

Bird and Animal Patterns, 56 25 
cntwelght Trailer, 

10" long, 4" wide, 4”'9" high, Kitch: 


‘enette on back, '900-301-R. 8 
Perpetual Star Chart, 214. iB 
Projector for Photo Prints and Pictires, 200A... 125 


‘Toot Rack, Hand: 


Tumed ‘Table Lamp, Deringer Pistol, and Weather 


‘Vane (woman watering garden). 408A. 25 
Workbench for Home Shop, 24" by 58” by Si,” 
high, 405. 25 


Popular Science Monthly 
353 Fourth Avenue, New York, N. Y. 

‘Send me the blueprint, or blueprints, numbered 
as follows: 


1 am tnelosin otiars cents 


Name 


street... 


City and State. 
(Please print your name and address very clearly) 


MAY, 1951 Please 


P. W. 
REPAIRS 
FURNITURE 


PLASTIC WOOD handles like putty—har- 
dens into wood. Makes quick, yet lasting 
repairs to broken furniture; resets drawer 
| pulls and casters, 


Get it at your 
PAINT, HARDWARE 
10¢ STORE 


sé ” 
3-IN-ONE 
ON RAZOR BLADES 
Rust dulls razor blades quickly! A 
drop or two of 3-IN-ONE Oil applied 
to the edges after shaving prevents 
rust—lengthens blade life! Get it at 
Hardware, Drug,Grocery,10f Stores. 


Eo 3-IN-ONE 
OIL 
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OL'OR 


Makes Photography 


MORE FUN 


/colorcamera 


Makes Superb Results 
Certain at Amazingly 


LOW COST 


From 1/25 10.1715 
color transparencies. overed and 
atin chrome trimme: Price only $27.50 
NEW MODEL A3—Some os Colorcomera bot with ex 

‘Same lens, shutter speeds, cas 


or lo Sith Ave, New York,NY. 
DL encose § - Rush attached order. 


BC Please Rusb FREE Catalog. 


and Trims Lawns 


in One Simple, 
Easy Operation 


Save Time 
"and Labor with a 


‘Thousands 
‘Write at once for gusrantes Information aad iterstore: 


MONTAMOWER DISTRIBUTING CO. 


326 Houseman Bidg. GRAND RAPIDS, MICHIGAN 


Makes marvelous movies at everybody's price 


CINE-KODAK EIGHT 


See it at your dealer's — 


[ass CAMERA CO 


[Aen cs> 179 W. MADISON ST..CHICAGO.ILL. 


PHOTO 


tna 


IDEAL-X, 188 West 33 Sr New York oie 


WARD'S CAMERA BOOK 


5: will save YOU money! 
Same for Terms or Cash 
fare "Fock bottom 


For Light or Heavy Work. 75-200 am 
Complete PLANS ‘and valuable catalog “ELDER 
‘35¢.Over 1000 Electrical Supply Bargains. 


Midget Photo Lamp Freezes 
Motion with Fast Flash 


NEW photoflash 

lamp known as 
the “speed midget” 
produces such a brief 
flash that it freezes 
moderate motion and 
greatly simplifies the 
problem of synchroni- 
zation. The flash lasts 
only 1/100 second. The 
peak is reached in 
1/200 second, which is 
four times faster than 
with the ordinary No. 
5 midget bulb. Al- 
though the light pro- 
duced is only about 
one fourth as great, it is said to be ample 
when used with the fast films now available. 
No aluminum leaf, free wire, or shredded 
foil is used within the bulb. Instead, a 
chemical paste is applied to the ends of the 
lead-in wires. 

It is easy to synchronize the lamp with 
nearly all types of manually set shutters 
because the flash is so fast it does not have 
to be given a head start. Even with a box 
camera, good pictures of moving objects 
can be taken at distances of from 7’ to 8’, 
and with better lenses at 20’ or more. 


Metal Printing Box Adaptable 
for 35-mm. Strip Printing 


SPECIAL provision for printing 35-mm. 
negatives in uncut strips, one frame at a 
time, is made in a new all-metal printer. 
Negatives up to 3%” by 514” can be ac- 
commodated, and margins can be varied 
from 4%" to %". A convenient guide allows 
rapid insertion of the print paper in precise 
position. A ruby safelight burns continu- 
ously, and the printer light snaps on auto- 
matically. 


MAY, 1941 


Another Tip from 
HOLLYWOOD 


for Personal Movie Makers 


JS Holtrwood, they know that however fine the 
make-up, however perfect every other factor, it 
es fine equipment to make fine movies. 
Studio experience has taught producers, di 
tors, cinematographers, and stars that the name 
Bell & Howell marks the finest professional equip- 
ment. So, for personal movie equipment, it w: 
natural for them to choose BELL & HOWELL ie 
\d they found Filmo built to the same high pi 
mn standards... built to give profesional results 
with amateur ease, in full color or black-and-white. 
‘That's why most professionals use Filmo for 
home movies. Their example, surely, is a good one 
for you to follow. See Filmos as beter photographic 
dealers’, or mail in. for 
details. "Bell & Howell Com- 
any, Chicago; New Yor! 
ood; Washington, D. 
London. Established 1907. 


rs 


ONLY A FILMO 8 01 
ALL THESE FEATURES: 
© A lifetime guarantee! 


A basic camera, with versatility 
fo keep pace with your progress. 


(MAIL COUPON FOR FREE MOVIE BOOKLET 


BELL & HOWELL COMPANY 
1837 Larchmont Ave., Chicago, Tit. 


PRECISION-MADE 
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Ball & Abell 
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FOR 


CAMERA OWNERS 


AEF BOOKLET 


EXPLAINS HOW 
TO GET 


PERFECT 


__) PICTURES 


with 
YOUR CAMERA 


authoritatively 
s, that illus 
trates and describes the easy way to get 
perfectly exposed pictures every time you 


with brilliant d 
avoid film loss 

ments due to incorrect exposure. Write 
today, to Weston Electrical Instrument 
Corporation, 622 Frelinghuysen Avenue, 
Newark, New Jersey, 


WESTON 
Zaprosune Weetou & 
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Carved Wall Kit Kits—Separi 

Model Yacht Fittings—Sails &Spinr 

ones Pasa 


KEMKIT SCIENTIFIC CORP. 
‘Brooklyn. Now York 


Wonders Through The 
MICRO 4 COP i 


Numerous iilustr 
POPULAR SCIENCE MONTHLY, Dept. 5 51 


353 Fourth Ave. Now York, Ne Ye 


Ship Model 


Tricks of Experts 
NOW MADE EASY FOR AMATEURS 


in 
iterations Bait eet 


a $1.00 6" 0. D. plu: 
tents postage. Waite for MANUAL OF SHIP MODEL §AKING, 


POPULAR SCIENCE MONTHLY, . SL 
353 Fourth Ave., New York, N. Y. 


POPULAR SCIENCE 


Let ME Repair 


Fe WELL, WHAT ARI WAITING 
Your Furniture! eee 


FOR?...1T'S SPRING AND HIS 
RADIATOR NEEDS SANI-FLUSH 


ROGERS GLUE. GLOUCESTER, MASS. 


“A TON OF STRENGTH IM EVERY DROP” 


i PETAL © ADATS 


sy 


(ase for 
tractor) 


Ws easy 
ani-Flush. 


Choosefrom World’sLargest Lineof Power Tools! 
FREE Nory.aes cata caters Metal and Mocsoph ng 


at 
in mo vis. 
wow 
ing toilet bowls acer 
mg) Sold WY, Ere tore 
a 


ware and Fine Hygienic 
TRAFFORD PLASTICS, wap 2 et Te Se 
$00 peipas Teatford, Dept, 804, 460 Worthington Sts Products Co . 

Springfield, M. ha = -F Jus! 


WITTE DIESELECTRIC PLANTS 
7 


WORLDY GREATEST all cround 


ELECTRIC TOOL = 


a DRILLS—GRINDS—SANDS—SAWS 
WITTE ENGINE WORKS i2z2i"2882 "5: | PoLisnes = SHaRPENs-cANVES 


CONTAIN 
Loaos or 


ARTICLES 


‘Cleveland Model & Supply Co., Inc. 


TO MAKE 


THE CASEIN 
TRADITION 


WELDWOOD GLUE; Withstood 431 
after soak- 


The only 
TIME-TESTED. 
One Part Plastic 
GLUE 


‘and WELDWOOD GLUE is PERMANENT, WATERPROOF, STAIN- 
FREE, ROT-PROO, TREMENDOUSLY 33 


se « 
UNITED 
orld ar 


sfoctvrers ond dirbutors of 
‘Sie WEST 4etn STREET, NEWYORK, ACY: 


SEND 25¢ tiie hs name and address with 267 con, 
for ares can and glue mantal 


WELDW4UD 


PLASTIC RESIN 


WATERPROOF GLUE 


features of modern 
ring, all the econo- 
modern manufac- 
all the skill ac- 
wired in building many 
thousands of lathes 

corporated in the 1941 
Atlas 10” and 6” Lathes. 


ATLAS PRESS CO. 
555 N. Pitcher St. 
Kalamazoo, Mich. 
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GARDENaad ALL 
PURPOSE TRACTOR 


¢ 1op/mass pRopucrioN 


Dont Semile 
Suard against trouble 


Burns,Cuts 


Scratches, Bruises or Sealds. De wive, Guar agalngt infections 
‘hich may’ “iny you 

Uiective, tahibitory antiseptic O1-O-5 
Used for over 40 ears in thousands of factorien, 
fine al 


“BIKE DISCS” 


GREATEST IMPROVEMENT 


ms r © 
a ¢ 
> 1206 Color 


| 60 POWER TELESCOP' PE. $219 


erent magnitiestions. 
Rito and @ power for 


iru “effect. 
UCTS CO, 
N.Y. City 


usiness 


> P 
el 


IW TOOL COMPANY, Dept. D-5, Wausau, Wis. 


GRANDFATHER flat es 


BUILD 
YOUR. 
Seno: 


TOP VALUES If AGA teteman 


Everythi 1 Piywot ep lies 
Every eer Sureis 


FSUPERCHARGE! 


DREMEL MF@. CO., DEPT. ‘1-121-E, RACINE, WIS. 
A Compass For 
Your Boat 


We can buy it for you 
IN THAT DISTANT CITY 


through Western Union Shopping Service. You desertbe 
we will buy it and see that it is delivered on 
ree telegram with each order. Ask for details at 


FREE BOOKLET, Shows. 18 


photomicro- 
graphs; tells how to go 
about microscopy asahobby; 
describes Bausch & Lomb 
microscopes for the amateur, 
$14.50 up. Write for your 


Bausch & Lombascnesrer:t-y 


Fuoar FEED | of 
cansuReroR | \ 
SRILTER BOWL 


TSH FROM 
a0 Barrens) 
SPRING 
e FORK 
» [isarion \ee 


a 


RECESSED KMENBER 


= ROLLER. CHAIN DRIVE 


% 120 MILES PER GALLON 


Ranger Bicycles 
for 51 Years! 


New Long-Life 
Diaphragm! 
Clean, Oil-Free 
‘Air, Always! 
Never Needs 
‘iting t 


No Pistons! 
Mo Rings! 


DEALERS: Write for 
Catalog and Prices. 


s 
Now tow Price "EB 23 esse 
or tose times fates than and brng 


FREE! Wt todey for testrated 


& Tew Cushman 


he 
» for Sport, Business, Deliveries 


wa oF fe USES 


Grimy Hands 
qu y with SKAT, 
and best Paste Soap.| 


$18.50 
Keeps hands smooth. Cleans 


Areal Money. 3 
Gees cheap. fuel 
favings ‘Low 


Post 
PAID 


“HIGHLIGHTS 
OF FISHIN’” 


Please mention Porttan Sctexce whem writing to advertisers 


COMPLETE Alcxcbte SHAFT WORKSHOP | 


nine '.¢ 
SHAFT i 


4} Uses 200 
accessories 


PENCIL-SIZE 
HANDPIECE 


rS Fish! 22022 


OUT TRIMS 8 men 


AF PePEREEE 
JARI POWER SCYTHE 


Give Everything You Make 


An EXPERT FINISH 


NOW! 


You ConDOIT 


5 for Fame 
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ELECTRIC 


This Popular-Priced ide 
/ou BETTER Work EASIER! 


score of purposes, you'll 
Ris 


News ld sam 


TLD-SANDE! the 


straight stroke—with the grain—as- 

suring an expert job—10 times faster! 

GUILD-SANDER is ide: 

homeshop or industrial production, 

See your hardware dealer! TRY 17 
RSE. r write 

ses lox completa tatormation, rise 

dealer's name. 

SYRACUSE GUILDTOOL COMPANY 
1741-58 No. Salina St., Syracuse, N. Y. 
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EARN MORE MONEY 


GRINDING LAWN MOWERS 
“THE UNIVERSAL WAY” 


| FULL OR SPARE TIME 


Ask him 
ball Rule Book, or send 10¢ in 
stamps or coin to Department Z-34 


ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 


HULL  Sitecmtine- AUTO COMPASS 


HULL MFG. CO. P. 0. Box 246-85 WARREN, O. 
AMAZING NEW Tp 


[ WELDER om 9 


couananreeo (¥ | 


When Writing Advertisers 
Please Mention POPULAR SCIENCE 


START YOUR OWN SHOP 
with Light Power Tools 


Learn how you.can build upa prof 


if 
‘SStefuction guaranteed of 
sony rtundads Waite 
= ‘DELTA MFG.CO. (Dept.B541) 

1600-624 E. Vienna Aven, Milwaukeo, Wis. 


Please mention Porvtan Screxce when writing to advertisers. 


This on 


000 


HZ6E-AJS-JUSN 


DES 
wuwosaio G000 BAYT Leg 2 


wave 70 BE HGH 


‘Marlin brings you 20 super-keen, high-speed 
surgical steel blades for only a quarter, 
double edge style. They're guaranteed “fin- 
est blades money can buy .. or your money 

2" If your dealer doesn’t yet stock these 


BARRON “wooo” PLANER 


TRUES UP- PLANES - PANELS - RABBETS 
ROUTS - TENONS - "7-50... 


AY Buy DUR PrwerTools | 
DO YOU OWN A z When Wri ng Adverts 
RAILROAD? 


Here at last is a new and complete handbook for the 
‘enthusiast, Shows you 


TO MAKE THIS UNIQUE 


SAVING TEST 


‘Will you permit us to send 

SbevVacn- mat cep chastoornere 
SteFee aise Wik Unease ere dglaty of 
Pees Set ee seed 


this great book make it 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS new BOOK 


Tells you how to 


Faster ceforston 
Autom: 


oe toc ste 
‘Kend caly $2.00 for your copy of Model Railways of we antes 
plaka fen! Pants soetame, Sacltontion ee 


Socio ae 
fuaranteed or money back. Adare = 
Popular Science Monthly, Dept. 51 pT 


353 Fourth Ave. New York, N.Y. | TheVecurmatie 


Accuracy is Assured « « 
WITH A SOUTH BEND LATHE 


@ Accuracy is assured in the South Bend Modern Industry insists on precision.That is the 
Workshop Lathe by its scientifically correct n South Bend Lathes are the popular choice 
design and construction. Built to close toler- in so many industrial shops. Convenient controls 
ances and having generous bearing surfaces and asmooth-running vibrationless spindle mini- 
of highest quality materials, this lathe will mize any chance of error and provide the preci- 
retain its accuracy through years of service. sion necessary for doing workin split thousandths. 


FEATURES THAT INSURE ACCURACY OF SOUTH BEND LATHES 


1. Heat-treated alley steel headstock spindle, with 5. Precisi screw cuts screw threads to exact- 
precision ground bearing surfaces. Ing tolerances, from 4 to 160 per inch. 

2. Hand-scraped V-ways on semi-steel lathe bed. 6. All steel and iron construction. 

3. Precision machine eut gears. 7. Precision graduated steel micrometer collars, 


4. Hand-seraped and lapped dovetails. 8, Ball thrust bearing for headstock spin 


THE ALL-PURPOSE TOOL. With the 9° Workshop 
Back-Geared, Screw Cutting Lathe you can do all these 
paeial working Jobe ling, terniog, boring, resmiag, 
facing, cutting screw threads, milling, filing’ polishing. 
Witte today for catalog and name of nearest dealer 


ON DISPLAY IN ALL PRINCIPAL CITIES 
Bahimore, Md, — Carey, Machinery, Newark, N-J-—. I. Eds Mach. 
jo. Bend Lathe Wis.” New York, N. ¥.—-A. C. Colby Mach. 

port, Conn.--A.C Bigood Co. Philadelphia,” Pa. — We I Rapp 
eal'Ca., Ine. Portland, Ore.— Portland Machinery 

heaps. Wend Lathe Works? Provdenea, WU." Geo T-Heynale 
Gloveland, “‘Ohio—eynokls Moch. Rochester, N. Y.— Open Tt. Adame 
Lee Machinery Co. St Loula, Mo, — Coleord-Wright Co. 

Low Angeles, Cal.—Feclen & Davies SLPaul, Mlon.—Rotanson, Cary Sands 
Milwaukee, Wis.—W. A. Voell Mach. San Francisco, Cal.— Moore’ Mach. 
*Boaton Sale Office. 67 Bry. Kendall q., Cambridge, Mass.:Ph. Trowbridge 6300. 
Chicago Sales Office, Root 308 Machinery Sales Builling; Telephone State 7283. 


SOUTH BEND LATHE WORKS 
822 East Madison Street + = South Bend, Indiana, U.S. A. 


/ 


SOUTH BEND (Precision LATHES 
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POPULAR 


“OPULAR EDUCATOR 


IBRARY tee 


“HINK OF IT! In your own home now you can r 
‘and enjoy instruction by eminent educators especially 
osen by The NATIONAL EDUCATIONAL ALLIANCE from 
ch great universities as Harvard, Pittsburgh, Oregon, 
.1.T., Minnesota, Notre Dame, Princeton, Pennsylvania, 
id dozens of others... at the miracle rate of less 
jan Te A LESSON! 

For the first time all 57 Famous ALLIANCE Courses 
ailable in 10 superb volumes—the Popular Educ 
brary! The higher education you ated is 
ny yours at amazingly low cost 


hink of Studying Courses of Immediate Practical Value 
ACCOUNTANCY, PSYCHOLOGY, ENGLISH, ete. 

each! 

in and ambitions may 

help to fit your 


for only a few cen 

No matter what vour present posit 

, the ALLIANCE Cou 

irticnlar needs—practic 
to high 


lon the old saving that 
y roval road to knowledge,” for the ALLTANC 
ed and payed the path for yon—and has m 
lucation available to all at extremely low cost 


He a hi 


Organized to Help Millions Broaden Their Knowledge and In- 
crease Their Opportunity for Earnings, the ALLIANCE Now 
Offers Its 57 FAMOUS EASY-READING COURSES in 


EDUCATOR 
, | LIBRARY 


10 BIG VOLUMES 
5,120 PAGES! 2,437 ILLUSTRATIONS! 


Take, for example, a subject like PSYCHOLOGY. If you 
had to attend lectures on this subject in person at a college 
it would cost you hundreds of dollars a textbook 
or four dollars, Yet The NATIONAL 
LANCE brings you a complete sur- 

lessons, by an eminent educator 


A TOTAL COST OF 


would cost you three 
EDUCATIONAL Al 
yey of this science, in 
from Northwestern University—AT 
LESS THAN 21 CENTS! 


s, Chemistry, Psychology, 
English, Physics; History 


Courses in Mathematics 
Shorthand and Typing, Busi 
Music. Drawing and Desig 

presented in this great educational library 


Fulllmmediate Refund, If You're Calledtothe Colors! 


next 12 months you should enlist or be 

od Forces of the United States, 
ails, we Will gladly refund the pay 
for tis litrary. THE NATIONAL EDU 
E. INC, 37 Weet ¢7th St. New York, N.Y 


EXTIONAL ALLTA’ 


Tight, 1911, National Educational Alliance, Tne. 


THE SMOKE OF SLOWER-BURNING CAMELS GIVES YOU 
EXTRA MILDNESS, EXTRA COOLNESS, EXTRA FLAVOR 
AND 


HOT AFTER HISTORY! It’s Do 
Tesipa evereus.et nae viet lows the news the world over 


largest-selling brands tested—less than He's off again for more exclusive pict 

any of them—accor dependent how Bob Donahue gets exclusive “extras” in his smoking 

laboratory tests of th He smokes Camels, of course. Only Camels give you those 
= extras” of slower-burning costlier tobaccos. 


ahue of Pathé who fol 
mera... with Camels! 


T'S NEWS! Not the picture kind— 
but mews of first importance to 


smokers like you 
Independent laboratory findings as 


is and the four other 


to Can 
selling brands tested —the four b 
that most smokers who are not Cai 


fans” now use—show that Camels 
give you less nicotine in the smoke, 
And, the smoke’s the thing! 

But that's only the start of the story! 
Camel brings you the extra mildness, 
ss, extra flavor, and extra 


pwer-burning costlier 
‘os. Get Camels your very next x 
Wh 


not get a 


> 
on —for o~ 


~ 


TLL TELL YOU 


(above) 
‘or that doesn’t go flat on my « 


SMOKES §T ah 


THE 4 mildness and extra freedom from nicotine in the smoke, 


said Bob when he got his 


THING! LEN By burning 25% slower than the average of the 4 other 
largest-selling brands tested—slower than any of them 


Camels also give you a smoki 


5 EXTRA SMOKES PER PAC} 


CAMEL — 1H stower-BvRNING CIGARETTE 


lus equal, on the average, to 


